Conic Section/ A 


za. Marked questions are recommended for Revision. 


w faed usa Geer arg wea 81 


PART - |: SUBJECTIVE QUESTIONS 
ar -1: fayarcia We (SUBJECTIVE QUESTIONS) 


Section (A) : Elementary concepts of Parabola 


wus (A): dtiga aie afturaea & ofan ar 


Ans. 


Sol. 


/\ 


Find the value of 4 for which the equation 1x? + 4xy + y? + Ax + 3y + 2 = 0 represents a parabola 
are rpe Ax? + 4xy + y2 4+ Ax 4+ 3y+2=O0 Uae of Meftd wea ze, dl Ao AM Sid afer 
Ans. 4 

h=ab >4=/1.15>1=4 


Find 

(i) The vertex, axis, focus, directrix, length of latusrectum of the parabola x? + 2y —-3x+5=0. 
(ii) The equation of the parabola whose focus is (1, 1) and the directrix is x + y+ 1 = 0. 

(iii) The equation to the parabola whose focus is (1, —1) and vertex is (2, 1). 

(iv) The equation of the directrix of the parabola x? — 4x — 3y + 10 = 0. 

SI 

(i) Was x2 + 2y—-3x4+5=0 m7 By, sa, fh, ac cen arcs | 

(ii) Weaera GT GArHeer forget ahs (1, 1) den Praca x+y +1 =08! 

(iii) (aera GT UAE foraer ais (1, -1) aa eI (2, 1) 81 

(iv) Was x2-4x-—3y+10=0 af Mad ow alexa 


(i) vertex = 2 a , focus g _15 
2 8 2 8 


axis X = . directrix y = -Z, length of latus rectum = 2. 
eftd (3. 4) aft 


3 15 
2) 8 2 8 


ate = 5 , aa y=—Z, arora = 2. 


(ii) x? — 2xy + y? - 6x —6y + 3=0 
(iii) 4x? — 4xy + y? + 8x + 46y — 71 =0 


(iv) y=5/4 
(i) Given equation fear war watpecr 
x? + 2y-3x+5=0 => x? 3x +5 =-2y 
2 
oaee 46-2 aUby = | ee 
4 4 2 4 
. 11 
[x |- tyre] = X? = — 4AY 
Hence vertex aa: ef = (3-1 
2 8 
Axis rut > pace 
2 2 


(G) . = . , , , 
Resonence y Scena aa 
silent 
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(ii) 


(iii) 


Hindi: 


/\ 


directirxffacdt yy = - latus rectum aTficrs = 2. 


=> 


Let P(x, y) be any point on the parabola. 
Then the distance of P(x, y) from the focus (1, 1) 


erage =A 
(1)? + (1)? 


= distance of P(x, y) from the directrix x +y+1=0 


Squaring (1), we get 
X+yt+1 i 


t+ = HF | 5 


or 2[x?+1-2x+y?+1-2y] =x? + y? + 2xy + 2y+2x+1 or x?- 
This is the required equation of the parabola. 


axy + y?-— 6x —-6y +3 =0 


In this problem, equation of the directrix is not given. 

Therefore, first of all we will determine the equation of the directrix. 
Vertex A is (2, 1) and focus S is (1, —1). 

Let the axis meet the directrix in Q. 

Let the co-ordinates of Q be (a, B) 

Since A is the mid-point of SQ 


Gel 5) a, a=3 


and 


Q=(8, 3) 
Slope of axis QS = Us 


.. Slope of directrix which is perpendicular to axis = 3 


Directrix is line though Q(3, 3) which slope -) 


1 


.. Equation of directrix is y — 3 = “5 (x — 3) or X+2y—-9=0 


Let P(x, y) be any point on the parabola. Draw PM | QN. Then by definition of parabola PS = PM. 

moeayen? = Vteva9l _ Lxr2y-9] 
(iP 4(2) v5 

Squarring, we get 5[(x — 1)? + (y + 1)?] = (x + 2y — 9)? 

This is the required equation of the parabola. 

sa ua A fac or asleet ei fear wa @ safes was veel Maa wr PtH sid Hey 

vfire A (2, 1) ca ay S (1,-1) 31 

ara frac set mY Que frat 2 | 

AM Qo frees (a, B) eI! 

af A, SQ or aa fers 2 | 


or 4x? — Axy + y? + 8x + 46y — 71 =0. 


a+ 


=2 Be a=3 
2 
Q = (3, 3) 
1=(=1) 
aa QS HT Wat = 53 =2 


Frere A verre it ter a eae B= -F 
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fra Ve ea 8 TT Q(3, 3) F Jord! 8 aan waeray -52 


Frere a whee y—3=-2 (x3) a x+2y-9=0 
P(x, y) Weacta Ue org farg = PML QN Gifay aa ueaes wt oars] G PS = PM 
2y-9| |x+2y-9| 
(TP (ya? = MEY ST . boy 
(1)? + (2)? V5 
at wey we S[(x— 1)? + (y+ 1/4] =(x+2y-9)2 4x2 — Axy + y? + 8x + 46y — 71 =0. 
Raa or arise ape zs 


(iv) The given equation can be written as (x — 2)? = 3(y—2) => X? = 8Y, 
where x = X + 2, y= Y + 2. This directrix of this parabola with reference to new axes is 


Y =~a, where a=7 = — -3 _ y = 5/4 
fear War uaa (x — 2)? = 3(y — 2) = X? = 38Y, 
Wel x=X+2,y=Y¥+2. 58 Weaag of faa, A sal @ Te 

Y=-a,atia= = => y-2=5= -“ — y = 5/4 


A-3. Find the equation of the parabola the extremities of whose latus rectum are (1, 2) and (1, —4). 
Tad Gl Pier sia Hrfery forrm arora GH RR (1, 2) sR (1,-4) 81 

Ans. (y+ 1)?=3(2x+1) & (y+ 1)? =-3(2x — 5) 

Sol. LetL= (1, 2) andL’ = (1, —4) 


Slope of L’L = = (undefined) 


Hence latus rectum L’L is perpendicular to x-axis. Therefore, axis of the parabola will be parallel to x- 
axis and tangent at the vertex will be parallel to y-axis. 


Let the equation of the parabola be (y—f)?=4a(x-a) — ..... (1) 
Now L'L=|4al ie 6 = |4a| > 4a = +6 
Hence from (1), equation of parabola becomes 

(y-—B)?=+6(X-—a) ae (2) 
Since L and L’ lie on (2), therefore 

(2-—B8)?=46(1-—ca) (3) 
and (4+B)?=+6(1-—o) (4) 


From (8) and (4), (2 — 8)? = (4 + B)? 

=> 128 =-12 — 
from (3),9=+6(1-a) => 

From (2), required parabolas are 


(y+ t= 6 [x42] or (y + 1)? = 3(2x + 1) 


and (y + 1ye=-6(x-3) or (y + 1)? = -3(2x — 5) 


Hindi : HT L= (1, 2) se L' = (1, -4) 
—- (arate) 


aa: UL aie aa & aad 8 | Safe was Hl sal x-sa HG Para s aa ey ae wel veg y- sie 
@ VAR 2! 
AMT Wdeta HT Gale (y—PB)?=4a(x-—a) ase (1) 
aq LL = |4al io 6 = |4a| > 4a =+6 
aa: (1) 8 waas wl walrHey 
(y-—B)?=46(X-—a) (2) 
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Ans. 


Sol. 


Hindi: 


/\ 


af Lae L’ om Rera 2 | 


(2-BP= 3601-0) aaa (3) 
ae (44BR=464-0) (4) 
(3) aie (4) 8 (2-B)? = (4+ 8) 
=> 12p=-12 Ss fest 

(3)89=46(1-a) = a=-3,2 
(2) @ affse wears 


y+ t= 6 [x43] a (y + 1)2 = 3(2x + 1) 
ai (y+ ty=-6(x-3) ar (y + 1)? = -3(2x — 5) 


Find the axis, vertex, focus, directrix and equation of latus rectum of the parabola 9y*-16x—12y—57 = 0 


URdaay Sy? — 16x — 12y-57 =O a aa, aft, Paar aie afters sat Hey | 


2 eine 485 2 _ 7613 ,__ 485 
3 6 3) 144 3) 144’ 144 
Given parabola is 9y7-16x-12y-57=0 = a, (1) 


[Equation (1) is quadratic in y and linear in x, therefore bring all terms containing y on one side and then 
complete the square] 
From (1), 9y2 — 12y = 16x + 57 


2 
2 16 61 
or = XEC—— | y is = YN nmescte: 2 
Ly s] = a S 
This is of the form Y? = 4ax 
where Y= (ee ey 4a 
3 16 9 


(i) Axis of parabola (1) is Y = 0 or y= - 


(ii) Co-ordinates of vertex are given by X =0 and Y=0 i.e. byx+ 2 =Oand y- == 0 


Vertex is (-3.2) 


16 3 
(iti) Co-ordinates of focus are given by 
X=aand Y=0 i.e., byx + Ole Andy = Z =0 
16 9 3 
485 2 
Focus is | -——,— 
144 3 
(iv) Equation of the directrix is X = —a 
61 4 © -613 
16 9 144 
(v) Length of latus rectum = |4a| = * 
fear wa urdera 8 9y?-16x-12y-57=0  ~— a. (1) 


fatter (1) y 4 fear & ae x4 Yaw 2) gafey yo wil vel Hl WGA aTel Uh ah waa TI OM 
aR a teers 


2 
2° 16/ 61 
al = Kees 2 
Ly 5) = (**46] o 
Wddig HI wy Y2 = 4ax 
" 2 61 16 
oTel Y=y-—,X=x ,4a = — 
Y~ 3 * 16 9 


(G) . = . 
Resonence y Sn lenal ae 
Sree eee 
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Ans. 


Sol. 


Hindi : 


Ans. 
Sol. 


/\ 


(i) Raa (1) oT eA Y=01 y= = 


(ii) wit & fide X=O0MY=0 std x+ 2 = 0am y- ==0 


srg (- 61 3] 3 
16°3 
(iii) am & Meese X=ash®Y=0 seq x+ or = Sai y- = =0 
( 485 2) 
Focus is | -——,— 
144°3 


(iv) raat Gr UaArpxcr X =-a a ae yale 
16 9 144 


(v) narra 31 ag = |4al = 
Find the locus of a point whose sum of the distances from the origin and the line x = 2 is 4 units. 


oe frg or farg var ara wifey firarat ae ferg com We x= 24 Gat or arTHet 4 garg 2 
/? + 

Required locus is ome [xX-2|= 

j oe eee 


xe Fy —x+2=4 if x<2 
ar x? +y? =(6-x)*, if x>2 
Koy = (2) sitee< 2 


Yo =A0erI xa? 4. nae (2) 


(1) is a part of parabola with vertex (3, 0) and axis y = 0. 
(2) is a part of parabola with vertex (—1, 0) and axis y = 0 
The sketch of the path is as shown in the figure. 


aie farguer jx? +y?4 x—2|= 
ae” yy" ee ieee 
a 
x? +afe —x+2=4 if x<2 


- x? +y? =(6-x)*, if x>2 
x? +y? =(2+x)?, if x<2 


Pe i SEiP(x=3\xe2 Aeeee (1) 


- eae iced (1) 

y? =4(x41),x<2 oa. (2) 
(1) Rata HT UH ATT @ forte iY (3, 0) ste set y=081 
(2) Waay wT VE ArT s fSreroy ss (-1, 0) se set y=0281 
qa or ae faa 4 afar aa ze 


Find the value of a for which point (a, 2a + 1) doesn't lie outside the parabola y = x2+x +1. 
al AM sid wlfory foram fore farg (a, 2a + 1) RATT y=x?4+x41H Ter Resa ae 21 
ae [0, 1] 

*+x+1-y=0 

(a, 2a + 1) 

o+a+1-—(20+1)<0 

> oe —-a<0 > a(a—1) <0 > oe [0, 1] 


® 
Resonence y acne: aa 
Sree eee 
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A-7. Find the set of values of a in the interval [z/2, 3x/2], for which the point (sina, cosa) does not lie outside 
the parabola 2y* + x-—2=0. 
afe (sina, cosa) Wats 2y2+x-2=0 & aex Rea ael a, AW [n/2, 30/2] RTA Fa G A I 


VITA HIPS | 
Ans. ae [n/2, 52/6] VU [n, 32/2] 
Sol. From the given condition fey me uffar a 
2cos’a + sina -2<0 > 2(1 —sin’a) + sina —-2<0 
2 sin? a — sina = 0 > sino (2sina — 1) >0 
: : 1 nm 5a 3m 
—1<sina<0, sina> — => ae |~,—|vU ]21,— 
2 2 6 2 
A-8. If a circle be drawn so as always to touch a given straight line and also a given circle externally then 


prove that the locus of its centre is a parabola.(given line and given circle are non intersecting) 
ae Uh Gd So VaR Sra viel & fh de aed cl Wy Ua YS Va da Ol Hea we ge a, a fe 
aifey fo gun dea or feegua wae | (oafh fear wa ga vd var ufdede Al Hed 3) 


Sol. Let the equation of circle and line are 


x+y? = ae and y=b =) Di OE 
a x =yra 
> PQ-ae=r Q 
PQ=a¢r 
(Vh? +k2)? = (a + 1)? 
h?+k® =(a+k—b)* a 
fea ke =k (a = bP eek (a lb) 
Locus x? =(a—b)? + 2y (a—b) 
Sol. AMT da Wd PST S UAoe x? + y? =a? ce y=bel fis 
=> PQ-ae=r . Pe Sig’ 
PQ=adr oO a7 
(Wh? +k?) = (a+r)? 
h> +k =(a+k-—b)> 
he tke =k aa — bje ek (ab) -- = 


fargua x? = (a—b)* + 2y (a—b) 


Section (B) : Elementary concepts of Ellipse & Hyperbola 
wre (B) : aed & UR ard 


B-1. | Find the eccentricity of an ellipse of which distance between the focii is 10 and that of focus and 
corresponding directrix is 15. 


BE aga Gt serra sia Hrfsry forrat aa ab dra at get 102 cen ay vd sag daa fran & 


ara aw Qt 1581 
Ans. [e=3) 
2 
a 
Sol. 2ae = 10 —-ae=15 
e 
ae=5 25-15 > 2-20 >e= — 
e e 
Hindi 2ae = 10 a _ae=15 
e 
ae=5 2545 > = 20 > e= id 
e e 2 
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B-2 If focus and corresponding directrix of an ellipse are (3, 4) and x + y — 1 = O respectively and 


eccentricity is 3 then find the co-ordinates of extremities of major axis. 


af& Steg a TAY (3, 4), oer aa Pram x+y—1=Oate obser 5 et, ot cab aheowr & Rts 


Presta Stat DIPSTY | 
Ans. ((2, 3) & (6, 7)) 
Sol. | Equation of axis : x-y +k =0, 
3-4+k=0 
k=1 
x-y+1=0 
point of intersections of axis and directrix 
x-y+1=0 
x+y-1=0 
x = 0, y =1 > M= (0, 1) 
Now, aS = a 
AM 2 
For internal division For external division 
1x04+2x3 1x0-2x3 
= ——_——_ =2 X =————_— =6 
3 122 
Ix 2x4 6 oe 1x1-2x4 _7 
3 = 
Hindi sa mT Walox e— x-y+k=0, 
3-4+k=0 
k=1 
x-y+1=0 
aa ak raat or vitesse fag sit od & fey 
x-y+1=0 
vd x+y-1=0 Olea ww 
x=0,y=1>M=(0, 1) 
AS 1 


die me Where 'A' is vertex & s is focus 
ae: = seafaarord 8g Tea fare 8g 
- Pei <3 45 oo LE -6 
3 1-2 
1x1+2x4 3 1x1-2x4 
4 3 1-2 
> Pee => A’= (6, 7) 


2 2 
B-3 Find the set of those value(s) of 'a' for which the point{ 7 2 a, a lies inside the ellipse a5 i =1. 
2 2 
of oa ar om eer are airy forse fee fy (7 - 24 0), Sg ar =10 arex Rea 
al | 

Ans... (2. ) 

5 5 
Sol. For any point to lies inside the ellipse, S, < 0 


fag & ddgd & arex Red eH & few S, <0 


2 
28-5 2 
Ce ae SPO eg (28 — 5a)? + 2502 — 400 <0 
25 16 400 16 
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> 500?- 280a- 384<0 => 25a? - 1400 —-192<0 = (5a — 12) (5a — 16) <0 


(x-3)? (y+2h 


B-4. Write the parametric equation of ellipse 


25 16 
adga 9) ray =1 @ Wafers wien fortes | 
Ans. (x=3+5cos6, y =— 2 + 4sin6) 
Sol. (x= 3), (y+2" _, => Xx=3+50c0s 6 > y=—2+4 sino 


25 16 


B-5.z% Find the set of possible value of a for which point P(a, 3a) lies on the smaller region of the ellipse 
9x? + 16y? = 144 divided by the line 3x + 4y = 12. 
a& Walaa al a Byeay sa alfory foras fery fag Pla, 3a) tea 9x2 + 16y? = 144 sik rar 
3x+4y=12 a1 fafa ee ae sre aa 4 Rea 


Ans 4 <a< a 
"5 V17 
a? 16 
Sol. —+o0?-1<0> o? < — &3a0+120a-12>0 
16 17 
> —<a< Mis 
5 nize 
B-6.z%. Find the equation of the ellipse having its centre at the point (2, —3), one focus at (3, —3) and one vertex 
at (4, -3). 


aga pl ape sid Hrfory forrat ha (2,-3) vp aft (3, -3) den va is (4,-3) 81 
Ans. 3x? + 4y?— 12x + 24y + 36 =0 
Sol. C= (2,-3), S=(3,-3) and A = (4, -3) 


Now CA= (4-2) +(-3+3)? =2 . a=2 
Again CS= (3-2)? +(-3+3) = 


ae=1; as e=— 
2 


Let the directrix cut the major-axis at Q. Then ae) =@= ul 
AQ 2 

If Q= (a, B), then SA: AQ=e:1=1:2 
a SES oe Cee ey ee 


; a=6,p =-3 

Slope of CA = 0, therefore directrix will be parallel to y-axis. 

Since directrix is parallel to y-axis and it passes through Q(6, —3) 
equation of the directrix is x = 6 


Let P(x, y) be any a on the ellipse, then 
e- 1-PS _ VX-3)' +(y +3) or 3x2 +. 4y2— 12x + 24y + 36 = 0 
2 PN x-6 
JP 
Hindi: C = (2, -3), S = (3, -3) and A = (4, -3) 
ag = CA= (4-2)? +(-3 +3)? =2 a=2 


yt CS= (3-2)? +(-3+3)? = 
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B-7. 


Sol. 


Hindi 


Ans. 


/\ 


ae=1; 2 e=— 
2 
AS 1 
art frac areisiet I Quy frat & aa AGS 


afe Q=(a,B), 77 SA: AQ=e:1=1:2 


fm) OEE DES) oa Bis 2 Pg PHP ag 
3° 3 3 


es, a=6,B =-3 
er ae ee ee 
afe frac y-sat & GAR S ce Es Q(6, -3) S Jord 31 
Ss faa or Waiter x =6 81 
at = =—- P(x, y) atefaet ox aly farg 8 aa 
1 PS y(x-3)? +(y +3)? 
~ 2 PN =n 


Ve 


Find the equation of the ellipse whose foci are (2, 3), (-2, 3) and whose semi-minor axis is V5 . 


dediga or weet sia aHfery format arftrai (2, 3), (-2, 3) alk aferg oer V5 81 


Ul 3x? + 4y? — 12x + 24y + 36 =0 


Ans. 5x? + 9y? — 54y + 36 = 0 
Let S and S' be the foci of ellipse 
Let S = (2, 3) and S = (-2, 3) 
Let C be the centre of the ellipse, then C = (0, 3) 
According to question semi minor axis b = /5 
Also SS'’=4 => 2ae=4> ae=2 
Now b#=a?(1-e?) => 5=a—-ave?=ae-4 > a=3 
Slope of SS’ = 0, therefore major axis of the ellipse is parallel to x-axis and minor axis is parallel to y- 
axis. 
ol ee 
5 

or 5x? + 9(y — 3)? = 45 or 5x? + 9y? — 54y + 36 =0 
ari S dat S! drega 8 | 
HMI S = (2, 3) aie S = (-2, 3) 
a C aiga mI Gx &| di C=(0, 3) 
UM b aR sielery sat b= /5 
ae SS’ =4 > 2ae=4> ae=2 
og b?=a?(1-e?) => 5=a?-aere=a-4 > a=3 
SS' oT yard =O gufery ateiga ot tel set x-siel @ GAA S SNe AY Sat y-tel G GA Z| 
ies (x-0)* | (y-3)° 

aga or eee er ee ae 1 
a 5x? + 9(y — 3)? = 45 a 5x? + 9y? — 54y + 36 =0 


Now equation of the required ellipse will be 


Find 
(i) The centre, eccentricity, foci and directrices of the hyperbola 16x? — 9y? + 32x + 36y — 164 = 0. 
(ii) The equation of the hyperbola whose directrix is 2x + y = 1, focus (1, 2) and 


eccentricity /3 . 
(i) sifaxaera 16x? — 9y? + 32x + 36y- 164 =0 01 Oa, Vb, aya sie fracas sia Hilfe | 
(ii) Se sturdy wl ate sia Hillery foraat frac 2x + y = 1, aA (1, 2) den Sepa 


V3 21 
(i) Centre (-1, 2), e -2, foci = (4, 2), (-6, 2), x =- “ and x -= 
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(ii) 7X? — 2y? + 12xy — 2x + 14y —- 22 =0 


Sol. (i) Here 16x? + 32x + 16 — (9y? — 36y + 36) -144=0 or 16(x + 1)? - 9(y — 2)? = 144 
(x+1P _(y-2)" _, 
9 16 
x? 2 
Putting x + 1 = X and y —2 = Y, the equation becomes oe ie” = 1 which is in the standard form. 


Here a? = 9 and b? = 16 
 b? = a2(e? — 1), we get 16 = 9(e? — 1) 


see 5 
2.38 —,i.e.e= — 
9 3 


Now, centre = (0, 0), , = (-1, 2) 
{-. when X = 0, x + 1 = X gives x = —1 and when Y = 0, y— 2 = Y gives y = 2} 


foci = (tae, Oy (292, 0| =(£5,0),, =(-1+5, 2) =(4, 2), (6, 2) 
’ 3 x y + 


Directrices in X, Y coordinates have the equations 


— £7 Fy 
e (5/3) 5 


(ii) | byPS=ePM (PS=ePM &) 


(x-1)? +(y-2)* = 8 — 2y? + 12xy — 2x + 14y — 22 =0. 


tat 


1 


Hindi (i) ‘fea Wat 8— 16x? + 32x 4+ 16 — (9y- 36y + 36)-144=0 or 16(x+1)2-9(y—2)?= 144 
Oe (y-2? 
“g 16 


wy 


2 2 
X+1=XR y-2=Y, at or etre 2 — = 1 which is in the standard form. 
UT fh AM Bo e| Del a2=9 sie b? = 16 
-: b? = a8(e? — 1), we get 16 = 9(e?- 1) 
16 
9 


.. @? iS 


oo 5 
.. @ —,i.ee= — 
9 3 


HI Hx = (0, 0), , = (-1, 2) 
{. WiX=0,x4+1=XW eae x=-1 a wa Y=0, y—-2=Y gives y = 2} 


foci = (tae, 0), ) = [3.3, 0| =(+5,0),, =(-1+5,2) =(4, 2), (-6, 2) 
a 3 Xx y + 


wer HX, YA raat wm freee 


io f oiaie— sb iexeie <0 
e 5/3) 5 
oem a x= 
5 5 


(ii) | byPS=ePM (PS=ePM&@) 


J\ Resonsnce® ects = cin E-mail: comact@ 3 aor ee 
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Conic Section/ A 


x1? +(y-2) = s/t 


5 


B-9. —_ For the hyperbola x?/100 — y#/25 = 1, prove that 
(i) eccentricity = 5/2 
(ii) SA . S‘A = 25, where S & S’ are the foci & A is the vertex . 
afrardera x2/100 - y2/25=1% fay fie afer fe — 
(i) san =/5/2 
(ii) SA. S'A = 25, Wet Sa S! afta cen A ee BI 


— 2y? + 12xy — 2x + 14y —- 22 =0. 


2 2 TOR -~ 
Sol. a => e= ( _ v5 
10 5 100 2 
SA=ae-a 
S’'A=ae+ra = SA.S'A = a?(e2 — 1) = 25. 
ak . Xe aye 
B-10. The foci of a hyperbola coincide with the foci of the ellipse oa Tha 1. Find the equation of the 


hyperbola if its eccentricity is 2. 
2 2 
afrraaa ot arat drega = 1 St aie @ ware & | oafeerxaera or witoeer ara wry ae 


SUH! Beha 2z | 
Ans. 3x?-y?-12=0 


Sol. Eccentricity of ellipse e = ,/1- = 7 
25 5 
x? Ve 
let the equation of hyperbola be i = = 


distance between foci 


20x 2=2x5x = > L=2 


m? = (2(4—1) > m?=12 = Equation of hyperbola is 
2 2 
* 7 = 3x?-y?-12=0 
4 
Hindi dtdgd om) Seba e = Aeecenaci 
25 5 
x2 y? 
AM sR GI lee —-—, =1 
£ m 
ara a AeA gx 
20x 2=2x5x = => (=2 
m2 = (4-1) = m2 = 12 
SHAIRIAT HT PAH 
2 2 
SJ Ss §©=6 Beye 


4 12 


B-11. Find 
(i) The foci of the hyperbola 9x? — 16y? + 18x + 32y-— 151 =0 
(ii) Equation of the hyperbola if vertex and focus of hyperbola are (2, 3) and (6, 3) respectively and 
eccentricity e of the hyperbola is 2 
(i) oferaxacra 9x? — 16y?2 + 18x + 32y— 151 =0 oF afar sa wifey 
(ii) afeordera ar weer sia alfery afe affords or wie sie ai wae: (2, 3) sie (6, 3) 8 aM 
afrRday ot spat 28 
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Conic Section/ A 


Ans. 


Sol. 


Hindi: 


B-12. 


Ans. 
Sol. 


Hindi. 


(i) (4, 1), (-6, 1) 
2 2 
16 48 
(i) The given equation can be written as 
Q(x? + 2x) - 16(y?- 2y)=151 or Q(x? + 2x + 1)- 16(y?- 2y +1) =151+9-16 = 144 
(x+1?_ (y-1? 4g x YP 
16 9 1469 
where X =x +1, Y=y-—1, a?=16,b?=9 ; centre is X =0, Y =0i.e., (-1, 1) 
b?=a2(e?-1) => e=5/4 


=1 


foci are X =+ae, Y=0 or X+1=+4 (5/4) ;y-1=0 or (4, 1) and (-6, 1) 
directrices X = +a/e or 1 =+16/5 or 5x-—11=0, 5x + 21 =0. 
fear war GATHxecy 
Q(x? + 2x) -16(y?-2y)=151 OU Q(x? + 2x + 1)- 16(y?- 2y +1) =151+9-16 = 144 
2 2 2 2 
(+ 1) fg Mal ee 
16 9 16 9 


wet X=x4+1,Y=y-1, a= 16, b?=9 

oa &X=0, Y=Oie., (-1, 1) 

b?=a2(e?-1) => e=5/4 

ata X=tae,Y=0 X+1=+4 (5/4); y-1=0 a (4, 1) site (-6, 1) 
fraari~-X = +a/e a X+1=+16/5 a 5x—11=0, 5x +21 =0. 


(ii) Distance between vertex and focus is a(e — 1) = 4 => a=4 (e=2) 
b? = a2(e? — 1) = 48 

Distance of vertex from centre is a 
Coordinates of the centre is (—2, 3) 

(ee) Ween 

48 

aay <3 a(e—1)=4 > a=4 (e=2) 
b? = a%(e?-— 1) = 48 

tage qi =a 

oa om fide (-2, 3) 


anise sfeuraeaa Gr VAlHrT . 


Equation of the required hyperbola is . 


Cece) 
16 48 


=1 


Find the position of the point (2, 5) relative to the hyperbola 9x? — y? = 1. 
afamaea 9x2? -y2 = 1h ada faeg (2,5) a Rerfe sia arferg | 


Inside (31a) 
(9x? — y? — 1) > O at (2,5) 
point (2,5) lies inside. 
(2,5) We (9x? -y?-1)>0 
farg (2,5) arex Rea BI 


B-13.z3. Find the equation of auxiliary circle, of conic which passes through (1, 1) & is having foci (4, 5) & (2, 3). 


Sol. 


/\ 


wed & Cer Ja ol Whee sr Hy TT (1,1) Jara & cen gat afyrat (4, 5) site (2, 3) sI 


5 ai } 


Ans. (x—3)?+(y-4)?= 
Case-I : if the is a ellipse then centre (3, 4) & PS + PS' = 2a > 5+ /5 =2a>a (25) 


(G) . = . 
Resonence y Sn lenal ae 
Sree eee 
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Conic Section/ A 


Hindi. 


B-14. 


Ans. 


Sol. 


Hindi. 


/\ 


Case-II: if it is a hyperbola the centre (3, 4) & |PS — PS'| = 2a 


+ [5-6 |=20>a= [58 | 


54/5 \ 
_ 


=> equation of auxilliary circle (x — 3)? + (y — 4)? = 


Case-I : aff ug cldgd & aI Gx (3, 4) ailX PS + PS' = 2a >5+ 5 =2a>a= [8 

Case-II: uff ae afaaxaea & aa Ha (3, 4) se [PS — PS'| = 2a= [5- V5 | = 2asa = [E] 
—\2 

= era 9 wane =a + yay = [SEE 


Find the eccentricity of the hyperbola with its principal axes along the co-ordinate axes and which 


passes through (3, 0) & (sv2, 2). 
(3, 0) dem (3V2 2) S gore aret etfrreaera, foreres qe ser, Peet sal 2, A Seber sre AHfSry | 
Ji3 
3 
L Ayeereore beeen (i) 
et erbolabe —-=~ =1 hee i 
yp zap 
(1) passes through (8, 0) & 62. 2) 
> Sess, > 2 .....% (ii) 
a 
& gt C, fie, (ii) 
By (i), (li) & (iii) we have hyperbola as 
2 2 2 
> ee | e= (eee 1+— _ 13 
9 4 ae 3 
xX? y? 
are oftRata —-= =1 00 (i) 
a b 
(1) fa-g (3, 0) cam (3 V2 , 2) S Jord 21 
> eh = citi ="O 5 ree: (ii) 
a 
6 (iii 
9 pb? 
(i), (ii) & (iii) 
2 2 2 
> a e= a h+4 _v13 
9 4 a 9 3 
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Conic Section 


B-15. Given the base of a triangle and the ratio of the tangent of half the base angles. Show that the vertex 
moves on a hyperbola whose foci are the extremities of the base. 
wae PAYS HT AMR a sah see HG sel Hot Hl wesw wr squad fea wa 8) waa aifory fo 
wit va afaoraea ux aft Hear 8 forrer arat onene & PR S| 
Sol. 
C 
b a 
A c B 
Given, lan? constant (say 4) fear war & IBIAI2 (ATT A) 
tanB/2 tanB/2 
A 
s(s—a) a-b+c Cc A+1 
> =i = > —. 
A b+c-a a-b \A-1 
s(s—b) 
> fae =>  |AC-AB\=k<AB 
(A +1) 
> C lies on a hyperbola whose vertices are A,B. 
Cwm sifaoraea ux Rea & foram eit A, Be 
B-16. Prove that the distance of the point (6cos@,/2 sin) on the ellipse x2/6 + y?/2 = 1 from the centre of 
the ellipse is 2, if 6 = 57/4 
fig wifey fe dttga x7/6 + y7/2 = 1 ue Reta fag (/6cos0,/2sin6) a sam Ha 8 Gt 2 er afe 
0 = 52/4 
Sol. 6cos?0+2sin@=4 => 2+4cos70 = 4 => 4 cos?0 =2 
cos8 i S O=nnt Tne! 
So a £2 Be: 
4° 4 4 4 
Hindi. 6cos?0+2sin0=4 => 2+4cos?0 = 4 =. 4 cos?0 = 2 
> cos® = i => Q=nnt7 nel 
_ oe” aie 
4°4 4 4 


B-17.% Find the eccentricity of the ellipse which meets the straight line 2x — 3y = 6 on the x-axis and the 
straight line 4x + 5y = 20 on the y-axis and whose axes lie along the coordinates axes. 


afe ws dreigd Ure VET 2x — 3y =6 HI x-sel UL TM VST 4x + Sy = 20 SI y-sal We Hed & se saat 
aa, rast salt @ orgfes & a ga cdiga Hl ucpaa sid afer | 


Ans. v7 
4 
Sol. The straight line 2x — 3y = 6 meets the x-axis at A = (3, 0) and the straight line 4x + 5y = 20 meets the 
y-axis at B = (0, 4). Thus, for the given ellipse, we have 
eccentricity e = ,/1- = 7 vi 
16 4 
Hindi. Gxt Yel 2x — 3y = 6, x-sial HT fag A = (3, 0) UX BR Ua VST 4x + 5y = 20, y-set wT fag B = (0, 4) 
a frat 8 | 
ore fea ma thiga & fag, e= ft- 2-27 
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Conic Section/ A 


B-18. 


Ans. 


Sol. 


Hindi. 


2 2 2 2 
If the foci of the ellipse ~ +E = & the hyperbola eee ae ee coincide then find the value of b?. 
25 b@ 144 81 25 
yr 
ufe dega Gat cen ates 2 aa a -55 amrat wad & dt b? or AM & — 
16 
2 i _h2 -—— 
For ellipse a#=16 > e= h a = — => focii = (+ ae, 0)= (4 25—b?, 0] 
a 
b? 5 P 
For hyperbola, e = ,/1+—> = rks focii = (+ ae, 0) = (+ 3, 0) 
a 
=3 = b?= 16 
DE 2 ——— 
tiga & fay a= 16> = h-® = bY = ara niftrat_= (+ ae, 0) = (+/25-b*, 0) 
bao « 
afardeaa & fay e= aro 4 “fat = (+ ae, 0) = (+3, 0) 
a 


Section (C) : Position of line, Equation of chord and various forms of tangents of 


parabola 


wre (C) : wae @ fee ven ot Rafe, sitar ar aAtwenr she fafa war F east tart 


C-1. 


Sol. 


Hindi. 


C-2. 


Sol. 


/\ 


A line y = x + 5 intersect the parabola (y — 3)? = 8(x + 2) at A & B. Find the length of chord AB. 
WH al y =x + 5 Wacrd (y — 3)? = 8(x + 2) HI Aa BW Uieese Hed! 8] oa AB a! ae sd 


DUST | 


Ans. BA) 
y=x+5 = y-3=x+2 
so (y — 3)? = 8(x + 2) = (x + 2)? = 8(x + 2) > x=-2,6 


so A & B are (—2, 3) & (6, 11) 


length of chord = /64+64 =8 AD 


y=x+5 = y-3=x+2 
gufery (y — 3)? = 8(x + 2) >  (x+2)?=8(x +2) => Wi = 6 
sufery A dem B, (-2, 3) & (6, 11) eI 


via aH ara = 64464 =8/2 


Chord joining two distinct points P(a?, k,) and Q [ke *2) on the parabola y? = 16x always passes 
Q 
through a fixed point. Find the co-ordinate of fixed point. 
Wada y? = 16x ux at fai fargsii P(a2, k,) 3k Q Cea fom deft vial va Rew fag a 
Qa 


Tord &| dt Rew fag m Meera sa Hier | 
Ans. (4, 0), (—4, 0) 


4t,? = o? & 8, = a 
a 
> fe Bee 
2 a 
2 
as af t,.t,=—=-— = -1 
5 a 


hence always passes through focus. ai: Wea AY S Jord! F| 


(G) . = . 7 9 
Resonence y Sn lenal ae 
Sree eee 
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Conic Section 


C-3. 


Sol. 


C-4. 


Sol. 


Hindi. 


/\ 


Find the locus of the mid-points of the chords of the parabola y? = 4ax which subtend a right angle at 
the vertex of the parabola. 


Wad y= 4ax hd Be a Bao saa Hed aeit ofa & Hea feegail pr farguea sia Hrfery | 
Ans. y*?— 2ax + 8a? =0 


° P(h, k) 
Bat, _ 2 
at, t, 
m,m, =—1 > tiL=-4 
2h = alt? +t) 
k = a(t, + t,) 
eliminating t, & t, i, ak 4,4 


we get y? — 2ax + 8a? = 0 
Alternative : 
Equation of chord is T = S, vila HI PAH T =S, 
ky — 2a(x + h) = k?— 4ah 
ky — 2ax + 2ah —k? =0 
ky — 2ax _ 
k? — 2ah 
y? = 4ax (1) 
ky — 2ax 
2 = 4ax| >~——— 
: 2 = 


coeff. of x? + coeff of y? = 0 eo WIP + yh Ih = 0 
Goes 

k* —2ah 

y? — 2ax + 8a? = 0 


1+ 


Two perpendicular chords are drawn from the origin ‘O’ to the parabola y = x’, which meet the parabola 
at P and Q Rectangle POQR is completed. Find the locus of vertex R. 

qa fag O8 uae y=x2 ue GA WE al aesad vay wae wT fag Pan Que flo 8) WH aad 
POQR fafa far oat 1 fag Ror faeguer std SPrfSry | 

Ans. y= xX?+2 


Y=y 
mid point of OR and PQ is same 
Now eliminate t find locus. 
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Conic Section/ A 


(at,’,2at,) Pp 


(tf ts) 
4° 2) 


Yay 
OR aa PQ a aa fay TAM BI 
ad: t BT Berl we farquer s | 


Q(at,,2at,) 


(12 te 
ee 2 


C-5. — Prove that the straight line ¢x + my + n = 0 touches the parabola y? = 4ax if /n = am?. 


afe ¢n=am? si, at Re wifey fe Ue we ex+ my+n=0 Wad y=4ax ol wast wed 2 


: L 
Sol. Line y =— sommes touches the parabola 
mm 
y? = 4ax ifc = a 
m 
aie sale én = am? 
m =f 


Hindi. wat y 2-2 URdaa Hl wel Heit S| 
y? = 4ax aie c= 


————— = én = am? 


C-6. Find the range of c for which the line y = mx + c touches the parabola y? = 8 (x + 2). 

col URGY sia aifory foraa fore Uxet MT y = mx +c Uday y? = 8B (x + 2) Hl Vaal Hedi 21 
Ans. (—~, — 4] U [4, «) 
Sol.  (mx+c)?=8x+16 

mx? + c? + 2mx c = 8x + 16 

m?x? + 2mxc — 8x + c?- 16 =0 

mx? + x(2mc — 8) + c?-— 16 =0 


(2mc — 8)? — 4m2(c? — 16) = 0 

4m2c? + 64 — 32mc — 4m?c? + 64m? = 0 

2m2—mc+2=0 

Now for m to be real aa me adap en @ few 
D=>=0 

c?- 1620 

C € (-2, —4] U [4, o) 


C-7. Find the equation of that tangent to the parabola y? = 7x which is parallel to the straight line 
4y —x +3 =0. Find also its point of contact. 
Wad y? = 7x HT SS Wa WT GW Ua aI 4y-x4+3=0% GARR zs, oF Veen an wel fag FH 


Sid Hrs | 
Ans. x-4y+28=0at (28, 14) 


Sol. y=mx+ 2 
m 

= gg tt 

hae aia’: 


y= 7 +75 x-4y+28=0 


Point of contact is (5. =) 
m m 
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Conic Section/ A 


C-8. A parabola y = ax? + bx +c crosses the x-axis at (a, 0) (B, 0) both to the right of the origin. A circle also 
passes through these two points. Find the length of a tangent from the origin to the circle. 
Uh Udead y = ax? +bx+c, x—Ha ol yor flrg H aA Sie (a, 0) Va (B, 0) WR Wiese Hea 81 YH Ia 
Wt sa ati faerget @ yor 2) qa fers S sa oe Sieh aE eel Ya H ory s — 


Ans. ie 
a 


Sol. Let P(a, 0) and Q(f, 0) also a, B 
are roots of ax? + bx +c =0 
so ae 2 ander hes” 

a a 


OT? = OP. OQ 


OT = fap 


Hindi. 41-1 P(a, 0) YF Q(p, 0) a2 ax? + bx+c=0% FA 
a, Pel 


1a 


ad: ap = £ anda +B=- = 


C-9. If tangent at P and Q to the parabola y? = 4ax intersect at R then prove that mid point of R and M lies on 
the parabola, where M is the mid point of P and Q. 
Wada y? = 4ax @ faeg P aa Q uy wel Yay fag RW Uiesa oe al, cl Me wifey fh fags R 
cen M or ea fag oxaera ux fed erm, cet M ferg P ce Qo Hee fag BI 

Sol. 


a) 
a 


(a; 2at,) 


Now midpoint of R & m satisfies the equation of parabola. 


aa RA m oT ae farg was GS WH Hl Ugw wed 81 


Section (D) : Position of line, Equation of chord and various forms of tangents of 
Ellipse & Hyperbola 

wes (D): deigqa sie afaaeaea &@ fey tear a Reta, oar or wee sie faa wal F wet 
rene 

D-1. — Find the length of chord x — 2y — 2 = 0 of the ellipse 4x? + 16y? = 64. 
area 4x2 + 16y? = 64 HT oftat x -2y-2=0 1 ary B- 


Ans. J35 
2 2 2y+2)° 2 

Sol. ae aves (2y+2y yo Ly = (y+1)2+y2=4 
16 4 16 4 
2y? + 2y-3=0 (1) 
5-2) +x-2-3=0 > x4+4-4x + 2x-10=0 
~2x-6=0 (2) 
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Conic Section/ A 


D-2. 


Sol. 


Hindi. 


D-3. 


Ans. 


Ans. 


Sol. 


/\ 


length of chord “flat mY @FaTg = {( +Xy) — Ax xp} +{(y; + Yo)" —Ay,yo| 


= feraxorteas = ¥442441+6 = J35 


2 2 
X 
rae ae 


Find the locus of the middle points of chords of an ellipse z+ 


= 1 which are drawn through the 


feb) 


positive end of the minor axis. 

2 2 
area = ac =1 OOF asi & wee fergel of fergua ara afer ol ayaa & waco RR F 
Tord es Git unet BI 

ae be ob 


Let P(0, b) and Q (acos®, bsiné) 
2h = acosé & 2k=b+ pall 


eliminating 6 we get a A va = = 
Alternative : 
Let the middle point of chord is (h,k) 
using T = S, 


hx 1 ky h®  k?® 
a? en 
It passes through (0, b) 


art ofrat cr Hea farsy (h,k) 2 | 
a oe ofa or etree forrar Hea farg fear 8, T=S,e- 
hx ky he ake 


2° (ee 


we vin fag crys & oaerH RR (0, b) F Jord z, 


x ak ke =O+ k 
- £e b 
x? y? 
Check whether the line 4x + 5y = 40 touches the ellipse 50 7 o5 = 1 or not. If yes, then also find its 
point of contact. 
(yes, (5, 4)) 
2 2 ; 
ia tifery fe, Rar 4x + by = 40, dlelga + 2 = 1 oh ere eh ar él ate ef, oh ger wt 
farq sta Gifory | 
(at, (5, 4)) 
4 x? y? 
For line y =——x + 8 to be tangent of —+—=1, c? = a?m? + b? is must 
5 50 32 
Here Cc? = 64, a?m? + b? = 50 x = + 32 = 64 > Cc? = a2m? + b? 


‘. given line is tangent to the given ellipse 
Fs (h, k) is point of contact then equation of tangent is 


(G) . 
Resonence y Scena ae 
Eauesting for betertomerres 
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Conic Section/ A\ 


4x+5y-40=0 aaa (ii) 
(i) and (ii) both represents same straight line, hence comparing 
h k 
50.327 wel é L h=5,k=4 
4 5 40 200 32x5 40 
2 2 
Hindi. tary =-1x48, am X44 21,8 wet ter enh a ce = atm? + be 
5 50 32 
wet = C2 = 64, a2m? + b? = 50 x5 +32=64 => c? = am? + b? 
a ag var, fey ay dig wf east tare 
ara (h, k) ei faeg & da Cael VSI GI Wlwey s 
Se a =, ee (i) 
50 "30 
4X + Sp OE ii) 
df UArHeyt (i) Va (ii) AAT Vo St La I Vela Hed S sa: Yor HA WW 
t & 
50 _ 32_1 = \ h=5,k=4 
4 ae 200 32x5 40 
D-4.x An ellipse passes through the point (4, — 1) and touches the line x + 4 y — 10 = 0. Find its equation if its 
axes coincide with co-ordinate axes. 
wa dldgd ferg (4,- 1) 8 Joa & aa Yel x+4y-10=0 oF el oeal &| ale gum sa, Meena 
wal & MA Pal Bl, a Saal Aer sia Hifory | 
Ans. x?+64y2=80& dix x24+4y? = 20 
2 2 
xv ey 16 «1 
Sol. =s=+ 521 — ++ =1 
a’ ob a be 
4y =-x+10 
4 2 
C? = a’m? + b* 
2) 
4 
bp - 2a 0 — 
4 16 16 
ic 
a® 100-a° 
(a? — 80) (a2 — 20) =0 
a? = 20, a? = 80 
If a2 = 20 If a2 = 80 
2 2 2 2 
rs ee x + 7x16 =80 
20 5 50 20 
5x? + 20y? = 100 x? + 64 y2 = 80 
le ea 
Hindi aeiga a1, fg (4,1) 8 gare @ 


/\ 


UA: atdga, 4y =-x+10 a! wel wea é > 


aa: wast ar ufsat C2 =a2m?2 +b? IA WR > = 


Resonsence”® 


Educating for better tomorrow 


Toll Free : 1800 258 5555 | CIN : U80302RJ2007PLC024029 


ADVCS- 20 


Conic Section/ A 


Ans. 


Sol. 


Hindi. 


D-6.23. 


Sol. 


/\ 


25 a* 100-a? 16 16 
> b? = = => = +——; = 1 
4 16 16 a’ 100-a° 
=> (a2 — 80) (a2 — 20) =0 => a? = 20, a2 = 80 
2 2 2 2 
afe a > x +7416 =80 
20 5 50 20 
= 80 
> 5x? + 20y? = 100 > x? + 64 y? = 80 > x? + 4y? = 20 


2 2 
Find the equation of the tangents at the ends of the latus rectum of the ellipse le + = = 1 and also 
a 


show that they o through the points of intersection of the major axis and directrices. 


frig & + + a1 athens ofr oe wel tetot r eer are ae en wef aig Fe 8 


2 
a 
desert vd Ura Pace & vfrede fargo G yor 2] 
exty=a,-exty=a 
Le 
End points of latusrectum as 


Equation of tangents at these points 
+xxae , yxb? 


=] 


a’ (ee 
, 
alae 


>+exty=a 

Clearly these lines pass through (+3, 0] 
arora & fib Preerio’ 

ov fa-gsii uy wast Versi ot uateect ehh — 


2 
txxae , yxb = 


a? ere 
ex 
— =] > texty=a 
aa 


Any tangent to an ellipse is cut by the tangents at the ends of major axis in the points T and T ’. Prove 
that the circle, whose diameter is T T ’ will pass through the focii of the ellipse. 


fort dhiga m cris ap Pai uy ele we wae Lay, chegu ow felt fag ue wel va al fagail T aan 
Tw vfaede oedl 8, al Rre afr fe ga firear are TT's, ddgu a af S Jor | 


x y 

tangent at P(a cos 0, b sin 8) is 
X coso+ » sino=1 (2) 
a b 
tangent at A(a, 0) isx=a ...(3) 
tangent at A’(—a, 0) is x =—-a ..(4) 
solving (2) & (3), t= [a cal =o0s0)) 

sind 
solving (2) & (4) T’= [a alt =a 

sind 
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Conic Section/ A\ 


Hindi. 


D-7.23 


Ans. 


Sol. 


/\ 


‘. equation of circle taking TT’ as diameter is 
rae Ly b(1 2259) Ly nits 259) ah 
sin@ sin@ 


clearly both the focus (ae, 0) & (—ae, 0) satisfies this equaiton 
Hence we can say that this circle will pass through both the focii of ellipse 


x? 2 
et 2 =i era 
P(a cos 0, b sin 6) UX wagh Fea HT GAH 
7 cos 0 + . sin 0 = 1 (2) 
ss A(a, 0) oe wel Peat HT WAERT x=a ul) 
se A’(—-a, 0) Ue wast Vet GT WAH x =-a ...(4) 
(2) a (3) BY Ba A WR t= [a Meese) 
sind 


(2) 4 (4) ew eh we T's [a MltCOSO)) 


sind 
TT ol at anex Glad TW ga or aAlaery 
b(1— cos 6) b(1+cos@) | _ 
«ee 
wed: qegd ht atdi aa (ae, 0) a (ae, 0) gu GI sa Aloe pl Ugre weil & aa: ye Hel 
aoa 8 fe urd ga dedga al afta G Jord 8 | 


2 2 


If 'P' be a moving point on the ellipse = + = = 1 in such a way that tangent at 'P' intersect x = 2 


at Q then circle on PQ as diameter passes through a fixed point. Find that fixed point. 


afe ated eels UR Um a fag 'P' SH WHR TAA oe & fo 'P' UY Lael LST, Ua YT x = 


16 
nn wf eo ia 
fag ol sit Gifs | 
(3, 0) 
2 2 
—_ (1) 
25 16 
ao 
25 5 
Equation of directrix : x == oe -2 ...(2) 
Let a point P(5 cos 0, 4 sin 8) on (1) 
tangent at 'P' : 00s 0+ mn sin@ = 1 ...(3) 


given that (3) cuts (2) (directrix) at Q 
‘. By property we know that circle taking PQ as diameter, 
always passes through corresponding focus 


(ae, 0) = (5x2, 0| = (3, 0) 


2 2 
ca (1) 
25 16 
16 3 
e= ,i-— = 
25 5 


® 
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ADVCS- 22 


Conic Section/ A 


D-8.23. 


Ans. 
Sol. 


D-9. 


Ans. 


Sol. 


/\ 


raat or otter x =2 =3x5 -2 ...(2) 
C 


ari arg fa-g P(5 cos 0, 4 sin 6) drefga (1) ue Rera 21 
farg 'P' ux wael eT HT GAlpeny : = cos0+7 sin O=1 wah) 


fear war @ fee wast Yer (3), te (raat) (2) wr farg Que Hredl & wafe ven (2) frac 81 
aa: yest BF PQs are asx Sra wa ga fea wa ahiga ot Maa @ ara aly 
(ae, 0) = [52 0) = (2,0) geen &1 


2 2 
AB is a chord to the curve S = a + 1 — 1 = 0 with A (8, 0) and C is a point on line AB such that 
AC : AB = 2: 1 then find the locus of C. 
2 2 
uw S=" 42 1-01 AB Up silat & vel A (3, 0) sie tereavs ABW Ue fag Ceu voER 8 fh 


AC :AB=2:104 Cor fey ua sia ofa 


16x2 + 9y? + 96x = 432 or 16x? + Oy — 288x + 720 =0 
3 = 6cosO —h 0 = 8sind —k 


Dice 


qe [feeesessely") 


9x16 


16x2 + Oy? + 96x = 432 
case-ll 

h + 6cos0 =9 

k + 8sin® = 0 


("Sy +5) 

1 

6 8 

576 = 16(x2 + 81 — 18x) + 9y2 
16x2 + 9y2 — 288x + 720 = 0 


2 2 
Find the length of chord x — 3y — 3 = 0 of hyperbola = - a =. 


2 2 
aftardeag a =1 # ia x-3y-3=0 W ase a HT 


8 Ao 
3 
2 
3 3 2 2 
Oa ss hae Ss 
9 4 4 
y> 3y* 3 8 
el eey= =1 => Ao o> y[Sy+2] <0 => y=Ors 
(3, 0) & (53) 
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Conic Section/ A\ 


D-10. For what value of 4, does the line y = 3x + A touch the hyperbola 9x? — 5y? = 45 ? 
A. fea aM & fey way = 3x + A sifraaera Ox? — 5y? = 45 al wast wed & ? 


Ans. A=+6 

x2 yr 
Sol. Tangentto —--—e=1is 
5 9 


y= mx +/5m? —9 comparing it with y = 3x +A we getA =+6. 


we, IX y? 
Hindi. eg |e ae) 


y= mx+V5m*-9 38 y=3x4+A0 GY Ga Oe Ws A=+6 5G ete 2! 


ie) 


o 


2 2 
D-11. If the straight line 2x + /2y +n=0 touches the hyperbola = = = 1, then find the value of n. 


2 2 
afe ura tet 2x+ J2y +n=0 aftaraera 2 =1 o eet oedt & di nor am ara afer 


Ans. n=+2 


Sol. e Beas eo touches 
es 
2 2 
Ae hence, 
9 16 
an 2 
—_= +,/9(-J2)*-16 6 n=+2. 
2 
Hindi. -- y= ~V2x-—e, ay vat od & ga Yor > dedga 
—n a SSS 
— = +9(—/2)?-16 2 n=+2 
Be (-v2) 
D-12. Find the equation of the tangent to the hyperbola x? — 4y? = 36 which is perpendicular to the line x — y + 
4=0. 


afeawaea x? — 4y2 = 36 al east er GT Ue sd aifory Ul x-y+4=0% aad 2] 


Ans. x+y+3¥V3 =0 
Sol. Required tangent is 
aah We Va e 


y = -x+/36(-1)? -9 => x+y + 3V3 =0 


D-13. AB is achord to the curve S = x? — y? — 16 = 0 with A (4, 0) and C is a point on line segment AB such 
that AC : AB = 1: 2 then find the locus of C. _ 
ap S=x2-y2-16=0 o ABYe via & wet A (4, O)sile terars AB UR Um fg Cau vor é fh 


AC :AB=1:204 Cor fey oy sia ofa 


Ans. x?-y?-4x=0 
Sol. 


x2 —y? = 16 
(4secé, 4 tané) 
2h=4+4secd 
2k = 4 tand 
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Conic Section/ A 


Xx=2+2seC0 
y = 2 tand 
1 + tan20 = sec20 


2 2 
14+ y _ (x=2) 


4, 4 
4+y? =(x-2) => = (x-2)?-y2=4>  — x?@-y?-4x=0 
x? y? 

D-14. If the tangent on the point (3 sec 6, 4 tan $) (which is in first quadrant) of the hyperbola ow 1 1is 

perpendicular to 3x + 8y — 12 =0, then find the value of 6 is (in degree). 
Ans. 30 

y? 
afe affoxara ~_-Y_ 1 & fae fs (8 sec 6, 4 tan 6) (HT fH gaR agate ¥ 2) @ wef ta Gah 


= 
se a ek 
Sol. | Tangent on (8sec 9, 4 tan 9) is 
Sec > tano 
Se 
3 re! (i) 
given that (i) is | to 3x +8 y—12=0 


alte |e) 
tano 

> o = 30° 
Hindi.. “ (3sec 6, 4 tan $) U& Cael RST GT WAHey 
eco tangy a 


ove ar | tia (i) 
= 4 
= UO lUelUC<( 
: seco [2 2) == Ss $ = 30° 
tano 


Section (E) : Pair of tangents, Director circle, chord of contact and chord with given 
middle point of Parabola 
wars (E): Wace & fare waeil gra, Prarie@ ga, wel ola aie var wafe aeq faeg fear wa a 
E-1. Find the equation of tangents to the parabola y? = 9x, which pass through the point (4, 10). 
Wade y? = Ox ot wast ker or UAH ard Hifsry vil fag (4, 10) G qordh BI 
Ans. 4y=9x+4, 4y=x+36 


Sol. Let the equation of tangent is 
= Mx + nue (i) 
y= Ta 
above equation pases through (4, 10) 
10 =4m+ ee 
4m 
Find the two values of m and put it in the equation(i) 
Hindi. AT east wet HT GAH y = mx + - ee (i) 
wi fay (4, 10) F Jord 8 
10 =4m+ a 
4m 


Mo al AA sid Hep TAHeyt (i) F way | 
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Conic Section/ A 


E-2. 


Ans. 
Sol. 


E-3. 


Ans. 
Sol. 


/\ 


If two tangents to the parabola y? = 4ax from a point P make angles 0, and 8, with the axis of the 
parabola, then find the locus of P in each of the following cases. 

(i) 0, + 8, = a (a constant) 

ae Tl 

il 0,+0,= — 

( ) 1 + 2 2 

(iti) tan 0, + tan0, = A (is constant) 

farg PO uRdea y? = 4ax we Sh ae wel way ceaey S sa S 0, aa 0, HIT sraRa wed! a, al 
fag Por fargua fist Refeal ¥ sat aifsre— 

(i) 0,+0, =a (Rh ar) 

ee 1 

il 0,+0,= — 

( ) 1 + 2 2 

(iti) tan 0, + tan0, = A (Yh stax) 

(i) y = (x-—a) tana, (ii) x =a, (iil) y=Ax 

Let the equation of tangent and p =(h, k) AMT Cael aT GT Gtr y =mx + = 


ae fag p = (h, k) 
k=mh+— 
m 
m*h—-mk+a=0 
k 
m,+m, = ne. (i) 
a si 
m,.m,= ne. (ii) 


(i) 0,+9,=a 
tan(0, + 0,) = tana 


k 
tan6, + tan6, h 
1— tan@,-tan0, 1 


tana = 


(ii) 6, +0,= 5 =  tand, . tand,= 1 


(iii) m,+m 
y =Ax 


The equation of a tangent to the parabola y? = 8x is y = x + 2. Find the point on this line from which the 
other tangents to the parabola is perpendicular to the given tangent. 


Wace y? = 8x We Cae VST GT VAR y=x+2e| 8 Ca W ve fg of ae Hie foes was 
Ue Ul Wy ser wet tend aay wet Vasil G cesad eI 
(—2, 0) 


(G) . = . 
Resonence y Sn lenal ae 
Sree eee 
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Conic Section 


E-4. 


Ans. 
Sol. 


xX=-2 


Point of intersection of two Lr tangents will lie on the directrix of the parabola point is (—2, 0) 


a ada wet east & ufteda faeg (-2, 0) weaera wt frac oe feera 8] 


From the point (a, 8) two perpendicular tangents are drawn to the parabola (x — 7)? = 8y. Then find the 
value of B. 

fag (a, B) GB Wacta(x — 7)? = By a oq wae Tae Ge one! & as BS AM sa Hie 

-2 

(a, B) must lie on the directrix of the parabola which is y = —2 

therefore B =—2 


(a, B) aera H Praat we fea er vi y =-2 @ 
way p=-2e 


E-5.za Find the locus of the middle point of the focal chord of the parabola y? = 4x. 


Ans. 
Sol. 


Sol. 


wd y= 4x & afta offal & Hea fag or fag va sia afer | 
y? =2x-2 

Let (h, k) is middle point 

Equation of chord is T =S, — yk — 2(x + h) = k?— 4h 


This passes through focus (1, 0) => —2-2h =k? - 4h> y? = 2x-2 
art (h, k) Hea farg 2 

via ae wlerat T=S, > yk — 2(x +h) =k?— 4h 

ae aly (1, 0) 8 Yora & = —2-2h =k? -4h=> y? = 2x-2 


Section (F): Pair of tangents, Director circle, chord of contact and chord with given 


middle point of Ellipse & Hyperbola 


wars (F): aig sie situa @ fey wae 9, Fara ga, el oar six vila wal FET 


F-1. 


Ans. 
Sol. 


Hindi. 


/\ 


fa-g fear 7a et 
y? 


2 
Find the equation of tangents to the ellipse = + 30 = 1 which passes through a point (15, — 4). 


arign 4 at ah or ual tars & how ora airy ot Ag (15,— 4a qo 


4x + 5y = 40, 4x — 35y = 200. 
y+4=m (x—15) 
y =mx— (15m + 4) we (i) 
for tangent 
(15m + 4)? = 50m? + 32 
175m? + 120m — 16 =0 
(35m — 4) (5m + 4) =0 

_4 -4 

35° 5 
putting in (i) 
4x + 5y = 40 
4x — 35y = 200 
y+4=m (x—15) 
y = mx — (15m + 4) we (i) 
few (i) ERT veka Rar F wat Rar aa S fare 
(15m + 4)? = 50m? + 32 
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Conic Section/ A 


F-2.23, 


Ans. 


Sol. 


Hindi 


F-3. 


Ans. 
Sol. 


F-4.23, 


Ans. 


/\ 


175m? + 120m —- 16 =0 
(35m — 4) (5m +4) =0 
_4 =-4 
~ 35° 5 
mo % 4A (i) a we Ww 
4x + 5y = 40 
4x — 35y = 200 


2 2 


If 3x + 4y = 12 intersect the ellipse x, <1 atPand Q, then find the point of intersection of 


25 16 
tangents at P and Q. 


ate 3x + 4y = 12 dhdiga x + y =101 Pam Qw oredl e, a Pam Qu we VaR a Uf 
farq sta Hiforg | 
25 16 
co 
Let point of intersection is R(h, k) 
PQ is chord of contact 


se ieee cee (i) 
25 16 
Rx OW + 
equation —+==1...... il 
q ne (il) 
ra s : Hie 16 
Cc arin and ation , == ,ke 
omparing (i) and (ii) = equation 35 A 3 
ari vfereee faeg R(h, k) 8 
aa: eat ofa. PQ wT Wala 
Be Aes i... (i) 
25 16 
afr wel sit PQ a dag wort 8 D+F a1 = (i) 
aa: (i) AR (ii) HY Feral He, a 
| _ = am mod gees 
25 4 3 25 4 3 
x2 NP 
Find the equation of chord of ellipse 35 + 16 = 1 whose mid point is (3, 1). 


2 
aga 4 E21 oa her a ere are aire Porerer Her Pg 1) 81 


48x + 25y — 169 = 0 
T=S, 

Sx Yl 49, 1. 
25. 16 25 16 
8x y _ 169 
25°16 400 


48x + 25 y = 169 


If m, & m, are the slopes of the tangents to the hyperbola x7/25 — y’/16 = 1 which passes through the 
point (4, 2), find the value of (i) m,+m, & (ii) m,m,. 

afe m, ai m, aifeaeaera x2/25 — y2/16 = 1 HT wae Pasi HT vara & Ti fag (4, 2) S Gord & a 
(i)m,+m, ce (ii) m,m, &T AM Sat we | 

(i) -16/9 (ii) —20/9 


(G) . = . , , , 
Resonence y Sn lenal ae 
Sree eee 
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Conic Section/ A 


x? 2 
Sol. Lettangentto —--—=1lis 
25 


16 
y= mx+V25m?-16 it passes through (4,2) 


oo 4m + 25m? -16 


> 25m?-16=4+16m?-16m = 9m? + 16m - 20 =0 


16 20 
ee nS eg eg, 
x? y? 
Hindi. AT —-2—-=1 wea we 
25 16 
y= mx + 25m? —16 a we (4,2) 8 yard? 81 


2 = 4m+ 25m? -16 


> 25m?-16=4+16m?-16m => 9m? + 16m — 20 = 0 


16 20 
FA SP Te es Dy ae 


F-5. Find the equations of the tangents to the hyperbola x? — 9 y? = 9 that are drawn from (8, 2) . Find the 
area of the triangle that these tangents form with their chord of contact. 
afr x2 - 9 y? = 9 ue fag (3, 2) GH Sit aE Se vans @ BAe oe of) va fy ao 
aana Wt sa aif ot & wel tere wast oar G wer gal 2] 


Ans. ya xed x-3=0 ; 8 sq.unit (a4 gms) 


Sol. Let tangent y = mx + \9m?-1 


It passes through (3, 2) 
*. (2—3m)? = (9m? — 1) 


*. mis not defined or m= 2 


‘*. tangents are 


x= 3 Sey ......4 (i) 
5x — 12y +9 =0........ (ii) 
Chord of contact is 3x—18y=9 (iii) 
by (i) & (iii) by (ii) & (iii) 
4 
x=3,y=0 X=-5,y=- — 
y y 3 
i a 2 4 
Area of triangle = 5 0 1 
5 Bs 4 
3 
7 x 2x (3 +5) =8 sq. unit. 
Hindi ara wael tet y=mx+ \9m?-1 
ae (3, 2) 8 Jord z 


-, (2—3m)? = (9m? — 1) 
_ muftnita aé 2 a m= 


wast tare BI 

ee ee (i) 

5x — 12y +9 =0........ (ii) 

eael ofan 3x-18y=9 na. (iii) 
(i) dem (iii) @ (ii) Gem (iii) S 
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Conic Section/ A 


F-6.273 


Ans. 
Sol. 


Hindi. 


F-7. 


Sol. 


Hindi. 


/\ 


4 
x=3,y=0 xX=-5,y=- — 
y y 3 
, 3 2 1 4 
PRIS 1 abel = || 3 0 1 = 5x2x(3+5)=8 01 gor 
4 


Find the locus of the mid points of the chords of the circle x* + Y = 16, which are tangent to the 
hyperbola 9 x? — 16 y* = 144. 
qa x? + y2= 16 ot farsi & mea fee or faegua ara alfory of fh sfdueaesy 9x2 - 16 y? = 144 ot 
eae WaT eI 
(x? + y*)? = 16 x? - 9y? 
mk (h,k) be the mid pt of the chord of the circle x? + y? = 16 

the equation of the chord will be 

hx + ky = h? + k? 


—h fee 
or y= —X+ 

k k 
i.e. of the form y = mx + C. 


It will touch the hyperbola if C? = a2m? — b? 


Ba qenc 2 
oe ee =o 
k k 
> (h? + k?)? = 16 h? — 9k? 
required locus is (x? + y?)? = 16x?— 9y? 
—_— y2=16 I oftar or Hea fare (h,k)e 
wat pT Water hx + ky = h? + k2 a y= —X+ 


=> ot fe y=mx+Co wo ors 


k 
> (h2 + k2)2 = 16 h? — 9k? 2 afte fa-quer (x2 + y2)2 = 16x2— 9y2 2 


h? +k?) hy 
ae afte 2) ue wR a Creamed | : -16(>) 9 


Chords of the hyperbola, x? — y? = a? touch the parabola, y* = 4 ax. Prove that the locus of their middle 
points is the curve, y* (x — a) = x°. 


afeardeaa x? ~ y? = a? ml vila uae y? = 4 ax ol eel aed 81 Me ofr cam sea fegal a 
farguea am y? (x —a) = x88 | 


G 
|| e 


If G(h,k) is mid-point of chord then chord is 
xh—-yk=h?—-k? nee (i) 


It must be in form of y = mx + = uaa (ii) 
m 


to touch y? = 4ax 
On comparing (i), (ii) and eleminating m we get, 
kK(h-a)=h? = y? (x-—a)=x®  HLP. 
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Conic Section 


F-8. 


Ans. 


Sol. 


Hindi. 


/\ 


aufe G(h,k) sitar or aeaferg 2, al uffaT 2 
xh—-yk =h2-k2 ee (i) 


ae ga we A ehh anfey y= mx+ = a (ii) 


y? = 4ax @! wet ae @ fey 
(i) 2H (ii) HY Taw Hd m or facia get wT 
k(h—-a)=h? => y2(x—a)=x? sf fey 


y* 


Find the condition so that the line px + gy = r intersects the olipse = + = 1 in points whose 
ae 


eccentric angles differ by Z 
2 2 

Gea WT px +qy =r, eae ae =1 a) fir fergsii we ufaede ord & wad wedste ori S ey 
a 

AR 7 OS fee aire ar wT 


a’p? + b2q? = r2sec? A = (4-2 AP ) r 


X y 
X + =e oP eee 1 —4._ | Fe 2 
px + gy (1) Bet (2) 
P(a cos@ , b sin 6) 
a| acos{ £4 0}, bsin| = 0) 
4 
— a gl 
Qla 
apcos@+qbsin@=fo (3) 
pa ‘ qb .. 
and —— [cos — sin 0] + —— [sin® + cos6] =r 
BB [ ] BB [ ] 


pa [cos — sin6] + qb [sin 6 + cos 6] = rJ2 

pa cos0 + qb sin@ + qb cosé — pa sind = rye 
qbcosO-pasind=r(J2-1} nae. (4) 
by equation (3) and (4) 


a’p? + q’b? = r? [1 +(J2-1)* ] =? [14+24+1- 2/2] =r [4-2)2] =r sec? - 


al Ty Uo WaT B— Peer ta (1) 
2 2 
fear wean dtiga 2 el = (2) 


ar Yet (1), Seat (2) wl ‘P’ va Q fargait ue rect 81 
ate P(a cos0 , b sin 0) 


a afacos( +0} vsn(+0)] 


(G) . = . 7 9 
Resonence y Sn lenal ae 
Sree eee 
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cos8—sin@ sin0+cosé@ 
— ,b — 
fag Pud Qa ea ven we af feera &, 


> apcos8@+qbsinO=ro a (3) 
: D.. 
ar PS cosé — sin 8 Pie sin6 + cos@] =r 
a | ] | ] 


> pa [cos — sin6] + qb [sin 6 + cos 6] = rJ/2 
pa cos0 + qb sin@ + qb cosé — pa sind = rJ2 
qbcosO-pasinOd=r(J2-1} nae. (4) (aAlexcr (3) ST WaT BA TR) 
CHT (3) sie (4) F — 


ap? + q2b? = [1 +(J2-1)? ] = [14+24+1- 2/2] = [4-2/2] =P sec? A 


Section (G) : Equation of normal, co-normal points of parabola 
wars (G): wad & fay ators or aie, cesterg fag 


G-1.z. Find equation of all possible normals to the parabola x? = 4y drawn from point (1, 2). 
fag (1,2) 8 wae xt =4y H art aula aera G ator sia Hifery | 

Ans. x+y=3 

Sol. Normal at (2h, h?) is y — h? = — 1/h (x — 2h) 
As it pass through (1, 2) > 2-—h?=-— 1/h (1 — 2h) > h=1 

Hindi. (2h, h2) oe siftetd y — h? = — 1/h (x — 2h) 
ue (1,2) @ Jord & 2—h? =— 1/h (1 — 2h) =4 h=1 


G-2. ‘If ax + by = 1 is anormal to the parabola y? = 4Px, then prove that Pa® + 2aPb? = b?. 


afe YT ax + by = 1 Uxdera y? = 4Px of afters te 8 ae fe wifey Pa? + 2aPb? = b?. 


= 2 
Sol. Equation of normal to y* = 4Px at (x,, y,) is y—y, = aah (X-X,); y-Y, = Soe al 
2p 2p 4p 
> 4py,x + 8p’y = y,° + 8p*y, 
Compair with ax + by = =i 


4 8 
> & zs ae =i + SPY, 
> Pa’ + 2aPb? = b?. 


_ 2 
Hindi. (3) y= PK airs oT eR y—y, = SE (x x) Y-Y, = = [x2 


=> 


— 4py,x + 8p’y = y,? + 8p’y, 
ax+by=1 & WY Gaal Ge Ww 


2 
= Apy1 = 8p* = y,? + 8p’y, 
a b 
2a 4 
> y; = aa & = = y,? + 8p? 


=> Pa? + 2aPb? = b’. 
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Conic Section/ A 


G-3. 


Ans. 
Sol. 


Hindi. 


Sol. 


Hindi 


G-5.z3 


Ans. 
Sol. 


/\ 


Find the equation of normal to the parabola x? = 4y at (6, 9). 


farg (6, 9) Oe Waa x2 =4y G aftora or GAHey sat His | 


X + 3y = 33 
ox =4, 
dx 
oi eee mr a3 Y Slope of normal ae 
dx 2 2 3 
equation of normal isy-9=- > (x-6) 
X + 8y = 33 
eae 
dx 
| ee afta or atte — 1 
dx 2 2 3 
atic or alexa y—9 =— — (x-6) 
X + 3y = 33 


The normal at the point P(ap?, 2ap) meets the parabola y? = 4ax again at Q(aq? , 2aq) such that the 
lines joining the origin to P and Q are at right angle. Then prove that p? = 2 

Wace y? = 4ax & faeg Pap’, 2ap) ux Siar war afters URaeY aI YA: fag Q(aq?, 2aq) Ww sa VHRR 
froat 8 fe feeg P yd Qol ya faq 4 Med acl tay yet fag Ue GAO ardka Hedi al, a fie 
a@isry fe p2 = 2 


2 ) 
q=- ti es 


p+pq+2=0 2 eee (i) (00) ; 
and also | 


Q (aq, 2aq) 


slope of OP x slope of OQ =—- 1 


po =- Ai 8 <2 (il) 
Using (ii) in (i) p? = 
2 

q=-Pp-— 
p ae 22°) 
pq = - ie ‘ 
pe+pq¢2=O ....... (i) 
aT Oo x 
OP of yauredt x OQ HI vara =— 1 

2ap_ 2aq Q aq’, 2aq) 


If a line x + y = 1 cut the parabola y? = 4ax in points A and B and normals drawn at A and B meet at C 
(C does not lies on parabola). The normal to the parabola from C other, than above two meet the 
parabola in D, then find D 

are Ua WS x+y =1 Wace y? = 4ax of fg Ava Bw faa & at Ad Bw Gis ay afters fag 
Cw ffad @| fag C (C uae we Rea et 2) O Shen wen afters Guta ofters G sora weaera 
al fag Due fio et, at D sa artery | 

(4a, 4a) 

A(x,, y,)s B(x,, Yo) C(x,, y3) 9 
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x+y=1 


Conic Section 


Ans. 
Sol. 


Hindi. 


Y,+Y,+ Y, = 0 ..(1) 
y? = 4ax 

y* = 4a(1 — y) 

y? + day -— 4a =0 

y,+Y,=—4a ...(2) 


using (2) in (1) 
(2) a wera S (1) 4 
y, =4a 

D(4a, 4a) 


If normal of circle x? + y? + 6x + 8y + 9 = 0 intersect the parabola y? = 4x at P and Q then find the locus 
of point of intersection of tangent’s at P and Q. 
are ga x? + y? + 6x + By +9=088 Sig TH afters uaay y? = 4x of fag Pan Qu fiesde Heal 


a, @ fry Paw wit wa eel was od ufteste fig or figua sia afer 
X+2y—-3=0 


R 
(h, k) 


PQ is chord of contact 

T=0 

ky = 2(x +h) (1) 

above line passes through thecentre ofthe circle i.e. (-3, —4) 
—4k = 2(h —3) 

2h+4k-6=0 

X+2y—-3=0 


R 
(h, k) 


PQ, wetcitar 8 | 

T=0 

ky = 2(x +h) a) 
ued, Ja @ Hz (-3,-4) S Jord FI 

— 4k - ae 

2h + 4k-6=0 

X+2y—-3=0 


Section (H) : Equation of normal, co-normal points of Ellipse & Hyperbola 


ws (H): dga siftoraca & fey afters or alee, weaticra fag 


H-1. 


Sol. 


/\ 


2 


2 
If the normal at an end of a latus-rectum of an ellipse = + a = 1 passes through one extremity of 
a 


the minor alee show that the eccentricity of the ellipse is given by e* + e?-1=0 


aga 2% L438 teh ates & ww RR ow Sn oe afer, ayaa & ve RX SB Yora zy, 


a be 
a peta pfery fe deiga mt och et +e2-1=0 er ci undt 8 


2 
Equation of normal at fae.) 
a 
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Conic Section/ A 


Hindi. 


H-2.23, 


Ans. 


Sol. 


Hindi. 


/\ 


2 2 
aX. bty xa=az—b? 
ae pb 
oS aye a? —b?2 = a2e2 
e 
X—ey =ae? 
passes through (0, — b) 
+ be = ae? 
b = ae? 


a?(1 — e?) = a?e4 
e*+e?-1=0 


2 
UY aftoard Gr Vee ern -[20%) 


—-— xa=a?-b? 


> oNaye a — b2 = a2e2 
e 
=>x-ey =ae? 
ue afters fag (0,—b) @ Fora s — 
*. +be=aee 
= b =ae® = a’(1 — e”) = a’e* > e++e2-1=0 


A ray emanating from the point (— 4, 0) is incident on the ellipse 9x? + 25y? = 225 at the point P with 
abscissa 3. Find the equation of the reflected ray after first reflection. 


wea fee flrs (— 4,0) & Poactox dietqd 9x2 + 25y2 = 225m fag P forsar Yor 32, ue arufad eld z, 
Tl UTA Ua Se Udit fer HT GAlHer Sit HIfsry | 


12x+5y = 48; 12x —5y = 48 
x? y? 12 
25 fa 1 reflected ray thus will be line joining | 3, 5 & (4, 0) 


= y-0=—4 (x- 4) 


5y =— 12x + 48 
or line joining the points [3 2) & (4, 0) 
12 
y— 0 lee (x — 4) > 12x — 5y — 48 = 0 
2 2 
fam mn 2 4X = 1 
25 9 


=> y-O= =. G4 
5y =— 12x + 48 
ar uerateta ferecr, frgoi(a 2) Tem (4, 0) ot fret arefl Fer Brit 


> y-O= — (x-4) > 12x — 5y- 48 =0 
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Conic Section 


H-3. The tangent & normal at a point on x?/a? — y?/b? = 1 cut the y — axis respectively at A & B. Prove that the 
circle on AB as diameter passes through the focii of the hyperbola . 
afeaac x2/a? — yb? = 1 & feet faq uy east ten a afters y-siet ol mae: AaB ferg WW ored 8 | 
fig afer fe AB! are amex Sta wa ga sftardera aw afta @ Zora 8 | 


Sol. — tangent *seco—~tano =1 
a b 
# A(0, — b coté) \ 
Normal ax cos@ + by cot@ = a?e? 


a0 a’e? 
b 
Now, circle with diameter as AB is 


262 
+ (y + b coté) [y-2 ano =0 


Onviolaa it passes (+ ae, 0) 
Hindi. weiter ~ ~secd Htand =1 


ha —b cotd) 
afta ax cos0 + by cot® = a2e2 


2,2 
9(0.2etano 
b 
2,2 


aa ABS Tel Fat HT Witwer z x? + (y + b cotd) [v8 


tno =0 
wed ys (tae, 0) 8 Jord | 


H-4. |The normal at P to a hyperbola of eccentricity e, intersects its transverse and conjugate axes at L and 


M respectively. Show that the locus of the middle point of LM is a hyperbola of eccentricity = . 
(e° -1) 


e Shad del Yh sfiurdey om fleg P ue aitctd Saal Sque dq PYM sell pl way: L a M uw 


@red &| veftta wifey fe LM & Hea feleg or ferguer ba Tel Uh sRaey & | 
(e° -1) 
Sol. — Normal is 
x acos0 + by cot0 = a’e? 
L(ae? secé, 0) 


2,2 
& o( 0.2 tno] 
b 
Mid— aus of L,M 
2,2 
Say M, Lae a?’ tano 
2 2b 
Let M,(h,k) then 
2ah 2bk 
secé = , tand = 
2,2 q7e* 


4a?x? ve 
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Conic Section/ A 


Hindi. sift 8 


x acos0 + by cot0 = a’e? 


a0" 
L(ae*? secé, 0) cai uf 0.2 tano 


2 2 
LM oT Hea fers ny 25° seco, oe tano] 


amt = M,(h,k) 81, 


2ah tand = 2bk 


a6° ae? 
6 a facia me uy Bh wre era e@ 
4a?x? Ab?y? 
(a2e? 2 (a2e* fe 


2 
| a 1 e 
Suh Sepa =,f1+— = 1+ a : 
b? ezed fe? —1 


Section (I) : Miscelleneous problems 
wre (I) : fafast we 


seco = 


=1 


I-1.23 Find the equation of a circle touching the parabola y? = 8x at (2, 4) and passes through (0, 4). 
waaay? = 8x & faeg (2,4) we wet HM Tel Ja of GAlHey aia Hifery wl (0, 4) U Jord 2 
Ans. (x—2)2+ (y—4)? + 2(x-y +2) =0 
Sol. Equation of tangent to the parabola y2 = 8 x at (2, 4) is T =0 > y.4 = 4(x + 2) 
> y = (x +2) 
so, equation of circle touching the parabola y? = 8x at (2, 4) is (x — 2)? + (y—4)* + A(x —y + 2) =0. 
it passes through (0, 4) 
= A=2 
so the reqiured equation is (x — 2)? + (y — 4)? + 2(x-y + 2) =0 


1-2. An ellipse and a hyperbola have the same centre origin, the same foci and the minor-axis of the one is 
the same as the conjugate axis of the other. If e,, e, be their eccentricities respectively, then find value 


We added six vo aftray Gl Ge Yoldes 8, AMA GAA & AX VH GI ay set gar or wyatt sa 
2) of saat veda wa: e,sive, 8, ct 2+ oa are HR 


ef e5 
Ans. 2 
Sol. 
y? 
ellipse as =1 
a’ be 
2 2 2 2 
Hyperbola, a =1 i e? = 1-5, e,? = 1+ and 2ae, = 2Ae, 


Also, b=B 
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Conic Section 


a e5 —1}e? 
co eB « Gee Sg 
ae, Ae» 


a? ef = ef -e? 8 + ef = @77+ 05? =2 


Hindi. 
2 \2 
arega Rg? 24 
ao ob 
2 2 2 2 
Srna “ ef= 1-2 ern tio, ae 2ae, = 2Ae, 
a 
Also, b=B 
b B B B? ef (23 - thet 
Tic, abe a a 2 
ae, Ae AS 65 e5 
e° ef l=, =e Os 0, = ene, 22 
a 2 
I-3.x~. x —-2y+4=0 is a common tangent to y2 = 4x & aa = 1. Then find the value of ‘b’ and the other 


common tangent. 


2 2 
Tt ae 21S y? = 4x grafts wash Mar x 2y +4 = 08) aa b oI AM ara ATSIC! ce se 


sya wast tea sa Hise | 


Ans. bea cr ey 4’ 0 
Sol. 2y=x+4 


y= <a => (oe 
2 2 
y = mx + Ja’m? +b? 
2 = 4m? +b? = b?=3 => b= +3 = ab =+ 4m? +3 
m 
1 1 
> — =4m’+3 => 4m4 + 3m? -1 =0 > m=t 5 
m 


Hence (am) y =~ 5 X-2,2y=-x-4 


2 2 


I-4.2. The line y = x intersects the hyperbola - 55 = 1 at the points P and Q. Then find eccentricity of 


ellipse with PQ as major axis and miror axis of length 


ad 
B 
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Conic Section/ A\ 


Ans. 


Sol. 


1-5.23, 


Ans. 


Sol. 


Ans. 


Sol. 


/\ 


RT y =x afaaRaeras x Yay Paik Quy fags ux red & aa chige ot sehaal sia arfory 
forat PQ dreds @ sie oysiet HY ATE i 

3 

ION, ayo ug 

225 4 


Hence intersection points are P (E.2) and 


2a = PQ =2,/2 x 2.3 >a= —— 


given b = 


5 
2/2 


_ fy _ v2 
7 ge 


Find the equation of common tangent to circle x? + y? = 5 and ellipse x? + 9y? = 9. 
qd x+y =5ale x24 Oy =9 dagu Of wyatt Tae Leal oT Vets — 
y=x+ 10, y=-x+Vi0 

c? = a’m? + b? = a’c, + m? 

=> 9m2+1=5+ 5m? 


=> 4m?=4> m=+1 


y=x+ 10 
y=-x+J10 


2 2 
If latus rectum of ellipse 7 #5 =1 is double ordinate of parabola y? = 4ax, then find the value of a. 


afe dega eva or Aer, Wats y? = 4ax HI fearel 8 at aol aM sia Gif 


pe 
75 
16 3 
e= —-—_ = — 
25 5 
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Conic Section/ A 


End points of latus rectum [32] 


256 64 
ti =4 — =4a(3 a= — 
put in y? = 4x => 35 (3) => 75 


PART - Il : ONLY ONE OPTION CORRECT TYPE 


PT - il: Sade Va Wel fed WH (ONLY ONE OPTION CORRECT TYPE) 


Section (A) : Elementary concepts of Parabola 

wus (A): dhiga aie afturdaa & un er 

A-1. | The equation of the parabola whose focus is (—3, 0) and the directrix is x + 5 = O is: 
TRaIay Hl Uitern foraat ay (-3,0) dem fragt x +5 =O081, & 
(A) y* = 4(x-4) (B) y* = 2(x+4) (C) y? = 4(x-3) (D*) y* = 4 (x+4) 


Sol. Eq. of the parabola is ,/(x+3)*+y? = |x +5] 


xX? +6X+9+4+y2?=x?+254+10x => y?=4(x + 4) 


A-2. If (2, 0) is the vertex & y—axis Is the directrix of a parabola, then its focus is: 
afe uaera or ei (2, 0) vd frac y—siet @, at saat arf 8 
(A) (2, 0) (B) (—2, 0) (C*) (4, 0) (D) (-4, 0) 
Sol. 
¥ 
Ss 
N A\\ (2,0) 
x=0 


A is the mid point of N & S focus is (4, 0) 
N 3ik Sor Heq farg AS com ay (4, 0) 21 


A-3.% Length of the latus rectum of the parabola 25 [(x — 2)? + (y — 3)?] = (8x — 4y + 7)? is 
Urges 25 [(x — 2)? + (y— 3)4] = (8x —4y +72 @ were HY aay B— 

(A) 4 (B) 2 (C) 1/5 (D*) 2/5 

3x—4y+7 i 

5 

focus is (2, 3) & directrix is 3x —4y + 7 =0 


Sol. (x— 2)? + (y-3)2= 


latus rectum = 2 x | distance from focus to directrix = 2 x : =2/5 


3x—4y+7/° 
5 
af (2, 3) va Pract 3x-4y+7=081 


raha = 2 x APS Prensa BI = 2x 2 = 2/5 


Hindi (x — 2)? + (y- 3)? = 


A-4. A parabola is drawn with its focus at (8, 4) and vertex at the focus of the parabola y? - 12x -4y + 4 =0. 
The equation of the parabola is: 
wE wae fora af (3, 4) cen eS, waaay? - 12x-4y4+4=0 a1 alt ue feed et, dl oa ude 


Ol Gitex se 
(A") x°— 6x - By + 25 =0 (B) y2- 8x -—6y+25=0 
(C) x2-6x + 8y-25=0 (D) x2+6x-8y-25=0 


Sol y=12x-4y+4=0 => y?-4y=12x-4 
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Conic Section/ A\ 


Sol. 


Sol. 


Hindi. 


/\ 


(y — 2)? = 12x > Y2 = 12X 
focus aft :X =A, Y =0 
Xx=3,y=2 


equ. of directrix in fact GI WAlextt y = 0, PS = PM 


V(x-3)? + (y-4)? = II 
squaring, we will get the required result. FI Herp GSA Ue ative ORT | 


Which one of the following equations parametrically represents equation to a parabolic profile? 


frafertad urafere atrexci 4 8 alata ve uaera of yefsta wear ee 


(A) x = 3cost; y = 4sint (B*) x¢- 2=-2eostiy = 4 cos? + 
(Cc) vx =tant; /y =sect (D) x = ,/1- sint ;y =sin + COS : 
—2=-2cost, y=4 cos? > 
ae t ot 
cos t= - y=4 00s" £ > y=2 (20s t= y = 2(1 + cos t) 


ee 
y=2ts 3) = W=2+2—\qiir y=4- x 


The points on the parabola y? = 12x whose focal distance is 4, are 

A) (2,48), (2-v8) (8) (1, 2V3), (1-2V8) (C) (1,2), (2, 1) (D) (2, 2N8), (3, -2v8) 
waaay? = 12x ux Rema fargeit foraat aria ext 4 et, & — 

(A) (2, i), (2-V8) (B*) (1, 2¥8), (1-2V8) (C) (1, 2), (2, 1) (D) (2, 2N8), (3, -2v3) 


(3, 0) 


Let the point P is (3t?, 6t) and PS=3+ 3t?=4 


a 6 


3B 
Points are (1,23) & (1,-2V3) 


(3, 0) 


art fare P&@ Prax (3t?, 6t) 8 dat PS=34+3t=4> ?=1/3> t=+ 


fg (1, 2V3) va (1, -2V3) 


a 


(G) . = 
Resonsnce ie SERIE AEE: zi 
silent 
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Conic Section/ A 


A-7. 


Sol. 


Sol. 


Sol. 


A-10. 


/\ 


Find the all possible values of a such that point P(a, a) is outside the parabola y = x? + x + 1 and inside 
the circle x? + y? = 50. 
a& at waifad aa aia ofr wah Pia, a) Wats y=x2 4x41 Tee aM ga x?+y2=50 H 
orex Rea 2 
(A) (-5, ~) (B) (2, °) (C) (-1, 5) (D*) (-8, 5) 
y=xX?+x4+1 
Point is outside parabola 
P(a, -a) >O > oe +a4+1+0a50 > (a+1?>05> aeER 
and a? + a? < 50 > a e€ (-5, 5) 


If on a given base, a triangle be described such that the sum of the tangents of the base angles is a 
constant, then the locus of the vertex is : 


(A) acircle (B*) a parabola (C) an ellipse (D) a hyperbola 

afe fey my ste WR ue BY ga VOR oeafta & fh GAG se Goi S wail ar ar vo feRtH zs, 
a eit on fasguer er — 

(A) Uh ga (B*) Ym Wacta C) vm deiga (D) vm afaueaca 


tana + tanB = A(constant stax) > K + s =A> 1 ny 1 _) 
h+a a-h a+h a-h k 
ahh ee). ae = (a? — x?) 


a? Be k 


Statement-1 : For triangle whose two vertices are ends of a double ordinate for a parabola and third 
vertex lies on axis of same parabola incentre, circumcentre, centroid are collinear. 
Statement-2 : In isosceles triangle incentre, circumcentre; orthocentre, centroid all lie on same line. 


(A*) STATEMENT-1 is true, STATEMENT-2 is true and STATEMENT-2 is correct explanation for 
STATEMENT-1 
(B) STATEMENT-1 is true, STATEMENT-2 is true and STATEMENT-2 is not correct 
explanation for 
STATEMENT-1 
(C) STATEMENT-1 is true, STATEMENT-2 is false 
(D) STATEMENT-1 is false, STATEMENT-2 is true 
(E) Both STATEMENTS are false 
eur-1 : Syst & fay at eit aaa ot fgaife m Re s aon dha ey gel uae a set wR 
Read 8 | cao RG, Hap urea 2 
wr-2 : wiles Ayo 4 odo, oRoa, aos a VS Ue eT UE fea ald 31 
(A*) GI4-1 WI 8, HIA-2 UI B ; HMA-2, PYA-1 GT Gel Ta<tHe7 z| 
(B) HIA—-1 UI 8, HIA-2 UI B ; HAA-2, HIA-1 HT Wel TlH el 2 
(C) ett aa &, Herq-2 ag 2 
(D) @a-1 Eel 8, HIA-2 4a BI (E) at meron 2 
Every triangle as deseribed in statement 1 is isosceles. 


eo-1 4 ara wa wate Pry wafgarg 8 | 


2 2 
The length of the latus rectum of the parabola whose focus is [Ysin2a - $082] and directrix is 
g 


(G) . = 
Resonence y Sn lenal ae 
Sree eee 
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Conic Section/ A 


2 2 2 
Raa & aa SH as er ferro aly [snes - FE cosa se faa y = a co 


2 2 2 2 


(A) “cosa (B) + cos2u (Cc) e- cos2a (Dt) ad costa 
g g g g 
u? u2 u2 
Sol. Since, focus is oar 2a, rpg eee and directrix is y = aa therefore, equation of the parabola is 
g g g 
1 gx? 
y = xtana — —~>._— 
2 u? cos? o 
2 
1 g > u’sin2a u? sin2a 7 ae u’ sin? a 
= a | X =>| x =-— cos* a| y———_—_— 
2 u* cos? a g 2g g 2g 


2 
Length of the latus rectum is = cos?a. 


Hindi: <a 1h [sina -Feos2a ax Pad y = eat URI Gl GAlHey 


y = xtana — 1 gx’ = 1 g ya u? sin2a : 
2 u° cos? o Ee ‘i 
2 gj 2 2 ain? 2 
hae sin2ga | = 2u Bos? A w= sin") . Q A PU picsiee, 
29 g 2g : g 


2 
A-11.%. The distance between the focus and directrix of the conic (Vx - y) = 48(x + v3y) is 


Bind (V8x-y) = 48(x + V3y) = aI sie faa & He ge B— 
(A) 24 (B) 48 (Cc) 6 (D*) 12 


— 2 
Sol. a -24{ 289) = 4a=245 2a = 12 


A-12. If one end of a focal chord of the parabola y? = 4x is (1, 2), the other end doesn't lie on 


are wae y? = 4x al aha vial & Ye RR G Mex (1, 2) a, a gare Re & Mein fre ue fer 


Aal 8 
(A) x*y+2=0 (B) xy+2=0 
(C*) xy-2=0 (D) x¥*+xy-y-1=0 


Sol. 
(1,2) 


(1,0) 


y? = 4x, the other end of focal chord will be (1, —2) and this satisfy options (A) (B) & (D) 
wae y? = 4x anita oar pr geet feet (1,-2) erm ae ae (A) (B) (D) eI Ws Hea z | 
A-13. The angle made by a double ordinate of length 8a at the vertex of the parabola y? = 4ax is : 


Wad y= 4axh we WwW Bacay of feaife S aM Ta ay e— 


(A) 2/3 (B*) 2/2 (C) 1/4 (D) x/6 
Sol. | Let PQ be a double ordinate of length 8a. Then PR = RQ = 4a. Coordinates of P and Q are (OR, 4a) 
and 


(OR, — 4a) respectively. Since, P lies on the parabola y? = 4ax, therefore, 
(4a)? = 4a(OR) = OR = 4a 
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Conic Section/ A 


Q 
Thus, the ordinates of P and Q are (4a, 4a) and (4a, —4a) respectively. 
fa-0 4 and m, = slope of OQ = — 48-9 
4a-0 4a-0 


Now, 1m, = slope of OP = 


Clearly, m,m, =-1 
Thus, PQ makes a right angle at the vertex of the parabola. 
Hindi: aT PQ, 8a wag a fealfe &| TI PR=RQ=4aP 3X Qa fide mae: (OR, 4a) sie (OR, — 4a) 
af Purdaa y? = 4ax ue Rem 81 sufery 
(4a)? = 4a(OR) => OF =4a 


y a 
aa: PAR QS fresia Hae: (4a, 4a) six (4a, 4a) eI 


ag m, = OP a aura = 2 =1391R 3 =m,=OQ@! yard = fea 


woreda mm, = —1 
aa: PQ Uday G WY we BAH sar Z| 


Section (B) : Elementary concepts of Ellipse & Hyperbola 
wre (B) : Waed @ URI ard 
B-1.x%. The equation of the ellipse whose focus is (1, —1), directrix is the line x — y — 3 = 0 and the eccentricity 
is t, is 
2 
(A*) 7x? + 2xy + 7y?-— 10x + 10y + 7 =0 (B) 7x? + 2xy + 7y?+7=0 
(C) 7x? + 2xy + 7y? + 10x—10y—7=0 (D) 7x? + 4xy + 7y?— 10x + 10y+7=0 


ariga forqet af (1, -1), faa x -y-3 =0 cen oars 5 Bl, HT Wey erm — 
(A) 7x? + 2xy + 7y?—10x+10y+7=0 (B) 7x? + 2xy + 7y?+7=0 
(C) 7x? + 2xy + 7y? + 10x—-10y—7=0 (D) 7x? + 4xy + 7y?- 10x + 10y+7=0 
] 1)x-y-3 
Sol. Ree) yale = = 
2| fr +? 
Squaring, we have 7x? + 7y? + 7—10x + 10y + 2xy =0 
Hindi. =f (1,-1) vd fad x-y—-3=0 ae dtd oI Glo em 
1)x-y-3 
2 2 4.42 


ala SIR aT He Ue 7x2 + 7y2 + 7 — 10x + 10y + 2xy =0 


(x -1)? +(y +1)? = 


B-2.% The eccentricity of the ellipse 4x? + 9y? + 8x + 36y+4=Ois 
area 4x? + Sy? + 8x + 36y + 4=0 0) Sepa ze — 
5 3 2 ADD 
of mf 
Sol. 4x? + Oy? + 8x + 36y + 4=0 > 4 (x? +2x +1) + 9 [y? +4y +4] = 
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Conic Section/ A 


B-3. 


Sol. 


Sol. 


B-5. 


Sol. 


Hindi. 


/\ 


2 2 “TT || 
Ate 9iyae-3e | = OHM Pg fy 4 LS 
9 4 9 383 
2 y? 
The equation = + 1-5 + 1=0 represents an ellipse, if 
—f i 
2 
wae 2 + F412 00e thiga at veftia oe 8 afte 
-r of 
(A) r>2 (B) 2<r<5 (C)r>5 (D*) r € (2, 5) — {3.5} 
x2 y? 
——+—— =1Forellipse 2<r<5 
r-2 5-r 


x2 y? 
i odga ~_+7 2-13 fe 2er<5 


r—-2 5-r 


The length of the latus rectum of the ellipse 9x? + 4y? = 1, is 


areigu Ox? + 4y2=16 afters at aay & — 


3 8 4 8 
A) = B) = Cpe y= 
“> ye (C) 5 (0) 5 
2 2 
Oxt+4y=1 po +7 21 > Length of latusrectun = 22 = 2 
1/9 1/4 peo 
2 2 
x y 2a 4 
9x24 4y2=1 pb —~+—— =1 = ater HI Aras =  =— 
_ 1/9 1/4 oO 


The equation of the ellipse with its centre at (1, 2), focus at (6, 2) and passing through the point (4, 6) is 
arega fora Gz (1, 2), ay (6, 2) et aan oil fers (4,6) S Joe sl, ot wAtow s — 


_ 4)2 _ 9/2 _ 42 _ 9/2 
ary OD? y= 2)? _ B =, y=?" 
45 20 20 45 
_4)\2 _9)\2 _4)2 _9)\2 
(ce) Ca, W=2F 8; ip) 2&1? , 2) _, 
25 16 16 25 
Zz 2 
i 
a b 
It passes through (4, 6) 
3 ao and ae =5 
> b? = a? (1 — e*) > b? = a? — a’e? > b? = a®@-— 25 
> a aie = = (a? — 5) (a? — 45) = 0 = either a? = 5 or a? = 45 
ao a’ -25 
but a2 #5 a? = 45 = b? = 20 


ey re OCET 
(x-1)° PY is 2)° 4 


a? b? 
ue dega fag (4, 6) 8 Fora z, 
; 9 16 
et ae 
Ut: ae=5 (. X=ae>x-1=ae>6-1=ae>ae=5) 
> b? = a? (1 — e?) => b? = a? — a’e? => b? = a@ — 25 
ae 8 = => (a?- 5) (a2-45)=0 = ad a=5a1 a?=45 
a ao -25 
cf at 45 : a? = 45 > b? = 20 
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Conic Section/ A\ 


B-6. 


Sol. 


Hindi. 


B-7. 


Sol. 


B-8. 


Sol. 


B-9. 


/\ 


The position of the point (1, 3) with respect to the ellipse 4x? + 9y? — 16x — 54y + 61 =0 


(A) outside the ellispe (B) on the ellipse 

(C*) on the major axis (D) on the minor axis 
arega 4x? + Sy? — 16x — 54y +61 =08 ara fare (1, 3) aI Refa  — 
(A) dleigu & ee (B) eae WR 

(C) eteisiet ux (D) aystet we 


x-2)? | (y-3)° 
9 4 


A(x? — Ax + 4) +9 (y2— 64 49) = 36 => 4 (x-2)2 4 9/y-3)2= 36 = | = 


Equation of major axis y = 3. 
Equation of minor axis x = 2 


driga HF oh et eter 3 
x=2) | (y-3) 


A(x? — 4x +4) +9 (y?— 64 49) = 36 = 4 (x-2)24 9y-3)2=36 = | 


S) 4 
aa: Ceset Hr Ware y = 3. 
Vd Aqsa HT PATH x = 2 
With respect to the hyperbola (3x — 3y)? — (2x + 2y)? = 36 
(A) (3,2) lies on conjugate axis (B) (8,2) lies on tranverse axis 
(C) (3,2) lies inside hyperbola (D*) (3,2) lies outside hyperbola 
afaarqera (3x — 3y)? — (2x + 2y)? = 36 are 
A) (3,2) agai sat ux Rerat 8 | (B) (3,2) srqurer stat ux Reta 8 | 
(C) (3,2) aftaxaera @ stax 2 | (D*) (3,2) sfauxaera & arex fer | 


ey 
(x— y CSS a one 


2 2 _ 2 
-_ ay Ge) 
=> x-—y =O is conjugate axis, x + y = 0 is tranverse axis 


=> further S = (3x — 3y)? — (2x + 2y)? — 36 = (9 — 6)? — (6 +4)? - 36 = 9 - 100 - 36 <0 
so (3,2) lies outside hyperbola 


Equation of auxilliary circle of the ellipse 2x? + 6xy + 5y? = 1 is 


areigu 2x? + 6xy + 5y2= 1 WerH Ja Hr Wart 8 
(A) (x -1)2 + 2=7-3 V5 (B*) x24 y? = 
2 2 4 


7+ 3/5 

by partial differentiation centre of ellipse is (0, 0) 
aifie sane SG dread or Ha (0, 0) 8 
2r’cos*0 + 6r?cos@sin® + 5r?sin?0 = 1 

2 2 


2(1+cos20) +6sin20+5(1-cos20) 7 +3(2sin20—cos20) 


oe 27435) rsa 6 
7-35 49-45 \V 2 


Statement-1 : Eccentricity of ellipse whose length of latus rectum is same as distance between foci is 
2sin18°. 


(0) x? + y?= 


2 = 


x2 _y? b> . 
Statement-2 : For —~+-, = 1, eccentricity e = ,1-— 
ab \ a? 
(A) STATEMENT-1 is true, STATEMENT-2 is true and STATEMENT-2 is correct explanation for 
STATEMENT-1 
(B) STATEMENT-1 is true, STATEMENT-2 is true and STATEMENT-2 is not correct explanation for 
STATEMENT-1 
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Conic Section/ A 


Sol. 


Hindi: 


B-10. 


Sol. 


Hindi. 


Sol. 


/\ 


(C*)STATEMENT-1 is true, STATEMENT-2 is false 

(D) STATEMENT-1 is false, STATEMENT-2 is true 

(E) Both STATEMENTS are false 

PrM-1 : deigad a vba forse aes Sl aay, TWhral & wea al ql H WAM B, 2sin18°s | 


x? y? b? 
PU-2: —+--=16 fay spa e = /1-— 
ab a 


(A) Pat-1 Ge 8, HIA-2 UI B | HAA-2, PIAA-1 HT Gel TlH z | 

(B) HIF-1 UI 8, HIF-2 UI B ; HAA-2, HIA-1 HT Wel THT el Z| 
(C) wet-1 aa &, Heq-2 gag ZI 

(D) @a-1 Ee 8, HAA-2 4a BI 

(E) aa wera 3 


2b? 2a” 
Statement-1 is true by —— = 2ae for (a > b) or by is = 2be for (a < b) 
a 


statement-2 is false when a <b. 
2 
Hr-1 Ue zs = =2ae,(a>b)% fay a Zz = 2be , (a<b) & fay 


HYIA-2 TAI S| WI a<b. 


The curve represented by x = 3 (cost + sint), y = 4 (cos t— sin t), is 


(A*) ellipse (B) parabola (C) hyperbola (D) circle 
= 3 (cost+sint), y=4 (cost—sint) art freftd amp @ :— 

(A*) dete (B) acta (C) sfttaxaera (D) ga 
x? 2 

x ; y F y 

—= t t), —=(cost-—sin t). cS) and adding — +-— 

3 (cos t + sin t) 4 ( sin t) quaring an ing 9 + aa 

x y ; a 

-=(cost+sint), —=(cost-sint). ai Ske = =1 

3 4 i) "16 


The eccentricity of the conic represented by x? — y?- 4x + 4y + 16 =Ois 
Brad x2 —y?— 4x + 4y +16 =0 G1 Ueheaa & — 
(A) 1 (Bae (C) 2 (D) 1/2 
Given hyperbola (x — 2)? — (y — 2)? =-16 
Rectangular hyperbola 
e= /2. 
fem Tar sfaaraera (x — 2)? — (y— 2)? =-16 
aradre afearaera a e= /2 


Which of the following pair, may represent the eccentricities of two conjugate hyperbolas, for all 
€ (0, n/2) ? 

wit ae (0, 0/2) & fou A AS Ge yt al GAT altura ot saps of yaa we waa 

i 

(A) sin a, CoS a (B) tan a, cot o 

(C*) sec a, cosec o (D) 1+sin oa, 1+cos a 

Ife, & e, are eccentircities of two conjugate hyperbolas 

af e, sik e, a Gyr sftordaal Ht weraa4y s 

then (ct) ae x e, = seca & 3k e, = coseca 


a as 


For hyperbola represented by 16x? — 3y? — 32x + 12y — 44 = 0, which of the following statement is 
INCORRECT 
(A*) the length of whose transverse axis is 4/3 


(B) the length of whose conjugate axis is 8 
(C) whose centre is (1, 2) 
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Conic Section/ A 


Sol. 


Hindi. 


Sol. 


Hindi: 


B-15. 


/\ 


(D) whose eccentricity is > 


erperr 16x? — 3y? — 32x + 12y-— 44 =0 we sfaurday of uefa oe @, aa fT AS OMe He 
Ted 8 
(A*) forae ory stat GT aS 4/3 81 (B) forah GAN set Ht rays 8 sl 


(C) fortHr Gz (1, 2) SI (0) Fre) stra |S a 


The given equation reduces to 


2 _9)\2 _ . (x — 1)? (y -2)° = 
16 (x—1)2?-3(y — 2)? = 48 i.e. - 7 = 1 


so a? =3 and b? = 16 and centre is (1, 2) also we have eccentricity as > 


fear gon Walmer 16x? — By? — 32x + 12y — 44 = 0 16 (x — 1)?- 3(y— 2)? = 48 


weatq oP _ 2)? _, 
° 3 16 


=3 dR b?=163R om (1,2) see = fe 


Statement-1 : If sec0, 6 -( = 4 represent eccentricity of a hyperbola then eccentricity of its 


conjugate hyperbola is given by cosecd. 

Statement-2 : If e,, e, are eccentricities of two hyperbolas which are conjugate to each other then e,? + 

e,? = 1 

(A) STATEMENT-1 is true, STATEMENT-2 is true and STATEMENT-2 is correct explanation for 
STATEMENT-1 

(B) STATEMENT-1 is true, STATEMENT-2 is true and STATEMENT-2 is not correct explanation 
for STATEMENT-1 

(C) STATEMENT-1 is true, STATEMENT-2 is false 

(D*) | STATEMENT-1 is false, STATEMENT-2 is true 

(E) Both STATEMENTS are false 


HYA-1 : Ae secd, 0({ 2) Hea Hl saa gH aaa wea & aq Ugh aifaueaaa aw 


Ue cosech U at uct 2 | 

Hwr-2: ae e, die, al afaaqady Gl Shad 81 GT) VH-GU G GY & dde,2+e,%=1 
(A)  ®At-1 GIT Ss, PAA-2 UI B ; HAA-2, HAA-1 HT Gel TalHeTt z | 

(B) = HAA—-1 HIS, HAA-2 HEI SB | GAA-2, HAA-1 HT Gel CTH sei F | 

(C) ett aa @, Herq-2 aay Z| 

(D*) at-1 Sal 8, HIA-2 WI | 

(E) aa Ser ora 2 | 


Statement-2 is true (standard results) 
Statement-1 is false for 0 € (=. 0| 
HIA-2 Ul & (AMH UR) 
worst ora 81 0 eS, 0| ® fay 
The eccentricity of the hyperbola whose conjugate axis is equal to half the distance between the foci, is 


se aftraaa By sebecan, frre yA ser a S da aH ge aw ane 8B 
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Conic Section/ \ 


A) = = G*}—— D) 
“3 ®) (CO) (0) 
sol, 2 <8 (1) and den dhe 22 (2) 
a 2 
b2 
and dq e2=1+4+ > (3) 
a 
by (1), (2), (3) % e= - Ans 


B-16. Identify the following statements for true/false (T/F) in order 

$1: A latus rectum of an ellipse is a line passing through a focus 

S2 : A latus rectum of an ellipse is a line through the centre 

S3 : A latus rectum of an ellipse is a line perpendicular to the major axis 

S4 : A latus rectum of an ellipse is a line parallel to the minor axis 

(A) TFTF (B) TTFF (C*) TFTT (D) FFFF 

feat my Hel ol vem vd aes (T) a sacs (F) SA HT Gel HAS — 

S1: dtga a ators TH WA ta 2 OT a S Tor 2 

S2: aeiga or aficra vp Ue tae UT Ga S Tord! B 

$3: dega a ates vo UA Pas TT Aaa G arsad 2 

S4: dead oT aes UH UA LEIS ays HS BA BI 

(A) TFTF (B) TTFF (C*) TFTT. (D) FFFF 
Sol. Obvious (By Definition) Saal GRATSTIMIR 


B-17. If P (2 sec 0, V2 tan 6) is a point on the hyperbola whose distance from the origin is 6 where P is 
in the first quadrant then 6 = 
aufe P (J2 sec 0, J2 tan 6) afeoxacta wx vm farg 8, frat qa fag U Gi V6 @ wel Ww P eA 
agar 4 8, dd OG! AM erm— 
TT 
A*) — B) — C 
(A*) 4 (B) 3 (C) 
Sol. (2° sec?6 + ie tan?@ =6 => 1 + 2tan20 =3 
0 = n/4 for first quadrant ». ¥aH agate & fay 6 = 7/4 


(D) 75 


ola 


B-18. The co-ordinates of a focus of the hyperbola 9x? — 16y? + 18 x + 32y— 151 =Ois 
afraraea 9x? — 16y? + 18x + 32y-151 =0% afta & Mesa & — 
(A) (-1, 1) (B) (6, 1) (C*) (4, 1) (D) (- 6, -1) 
Sol. Given Hyperbola 9(x? + 2x + 1) — 16(y* — 2y+ 1) 


2 _ 42 
=151+9-16 => —_ _/ 5 =1 = foci (4, 1), (-6, 1) 


Hindi. fear war aifaaraey 9(x2 + 2x + 1) — 16(y?- 2y+ 1) = 1514+9-16 
2 2 
= A WV Ly Sate 4, 1), 66,1) 


16 9 
B-19. The set of values of ‘a’ for which (13x — 1)? + (13y — 2)? = a(5x + 12y — 1)? represents an ellipse is 
(A)1<a<2 (B*)O0<a<1 (C)2<a<3 (D)3<a<4 


‘a @ AT or wyeaa fora ford (13x — 1)? + (13y — 2)? = a(5x + 12y—1)2 Vm aheigu of uefa ara é 


(A)1<a<2 (B*)O<a<1 (C)2<a<3 (D)3<a<4 
2 2 2 
Sol. ene i io =a Sx+12y—1 => PS2 = e2 PM2 
13 13 13 
here a = e? > O<e<1 for ellipse 
so O<a<1 
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Conic Section/ A 


2 2 2 
findt, (cece poe) eae -  pStee2 PME 
13 13 13 


uel a =e? 
O0<e<1 (dretga & ferg) > ad: O<a<1 


B-20.z3. Find the equation of latus rectum of rectangular hyperbola xy = c? 


aradd aftardaa xy=c? & afters GI wtloey sid Hifore— 


(A)x-y+2J2c=0 (B)x-y+VJ2c=0 (C*)x+y+2V¥2 c=0 (D)x+y+t J2c=0 
Sol. Latus rectum is | to T.A 


x+y+k=0 passing (+2V2c, + V2 c) 


X+yt 2,/2¢=0 


Hindi. =ificita, Sequel seth aad eld B | 
wa x+y+k=0, (+2V2c, + V2 c)8 Ford 21 


X+yt 2,/2¢=0 


(-V20, - ¥2c) 


Section (C) : Position of line, Equation of chord and various forms of tangents of 
parabola 


wre (C) : waca @ fare ten ah Rela, sar or Alert sie fafa Sat A wast va 


C-1. The locus of point of trisections of the focal chords of the parabola, y* = 4x is: 


(A) y2=x-1 (B) 9y? = 4.(3x - 4) (C) y2 = 2 (1 -x) (D*) None of these 
waded y? = 4x ot aria cia pl wastes feegsit ar fe-guear e— 
(A) y2=x-1 (B) 9y2 = 4.(3x — 4) (C) y2=2 (1 -x) (D) S44 4 oly sel 
Sol. (t?, 2t), [s-3) > Sh = 20? + = 3k = 4t— = eleminate t from these equations 
C-2. The latus rectum of a parabola whose focal chord is PSQ such that SP = 3 and SQ = 2 is given by: 
(A*) 24/5 (B)) 12/5 ; (C) 6/5 (D) 23/5 
qe wae fran! ata viral PSQ 8! (wet SP = 3 aan SQ = 2 fem &) Sa Uae & Aorag GI ARTY 
a 
(A*) 24/5 (B) 12/5 (C) 6/5 (D) 23/5 
Sol. 
Pp 
Ss 
Q 
From the property a; — 7 a 
PS QS a 
1 + x ml a= 5 a Latus rectum = 4a = ze 
3 2 a 5 5 
Hindi 
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Conic Section/ A 


C-3. 


Sol. 


C-4. 


Sol. 


/\ 


caf aero = 2 


ee e after = 4a - 24 
5 5 


Identify following statements for true/false (T/F) in order 

$1: The circles on focal radii of a parabola as diameter touch the tangent at the vertex 

S2 : The circles on focal radii of a parabola as diameter touch the axis 

S3 : A circle described on any focal chord of the parabola as its diameter will touch the directrix of the 


parabola 

S4 : A circle described on any focal chord of the parabola as its diameter will touch the axis of the 
parabola 

(A) TTFF (B*) TFTF (C) FFTT (D) FTFT 


Pr ool 4 AA Mele HIT Gl ea — 

S1: wade & ante Bord a are ase Gre ay gu, sd oe wet Mer ol wef Hed & — 
S2: uae ot ae ea ol are Amex Ga Wal Gu, x-set Hl Wal HY z | 

S3: wae ot ae ofa pl area AMax Sra Ta gu, waders wl Paar wl wel Har z | 
S4: uvdera ot are ofa om) ara AMaeX Sra Ta Ga, Ueaers Hy sat HY cael Hear BI 
(A) TTFF (B*) TFTF (C) FFTT (D) FTFT 


P(at’,2at) 


S(a,0) 


Write the equation of circle with PS as diameter and then prove that the tangent at vertex touches to 
circle. 


PS @ QM AMee ga ob Galen fekay dat aa Re oifory fe ey ae eae Le gu ol wel Hed 81 


The length of the chord y = 3 x -2 V3 intercepted by the parabola y? = 4(x — 1) is 
= /3x-2\3 Haag Dt wae y? = 4(x-—1) et arduftsa adi 2 
16 8 4 
A) 4v3 B* C) = D) — 
) 43 (BY) > (C) 3 » a 
y= /4 (x — 2) passes through the focus of y? = 4(x — 1) 
i.e. (2, 0). So length of focal chord 


= 4acosec’a = 4 x 1 x cosec?60° = 4 x : = “ 

vital y = J3 (x—2), Waa y? = 4(x -— 1) a a S Dod 31 
aatd (2, 0) safay ante ofa a crag 

= 4acosec?a = 4 x 1 x cosec?60° = 4 x : = = 


If y= 2x -— 3 is a tangent to the parabola y?= tal x = | then 'a' is equal to, where az#0: 


afe y =2x-3 uae y? = da{x— 3) #1 eae tea ah a agi aM @, wet az0 
(A) 1 (B) -1 (GC) = i 


(@) . = . 
Resonence a acne: a 
si i 
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Sol. 


C-6.23. 


Sol. 


Hindi. 


Sol. 


C-8. 


Sol. 
Hindi. 


/\ 


y =2x-3, y= 4a x-2] 


ee 
(2x — 3)? = tal 4 


Apply D = 0 in above quadratic and find a. 
sid fra ater a D=0 5 Wa AM We erm 


An equation of a tangent common to the parabolas y? = 4x and x? = 4y is 
TRaag y? = 4x da x? = 4y ST syahre weil a Ulm & — 
(A)x-y+1=0(B)x+y-—1=0(C*)x+y+1=0 (D) y=0 

Let the equation of tangent to the parabola y? = 4x is 


y=mx+ au .(1) 
m 
solving equation (1) with parabola x? = 4y Xe af ms + +) 
m 


Now put D = 0 & find the value of m 
URdera y? = 4x Hl ast WT HT WAHery 


1 
=mx + — soe ( 
y a (1) 
BAHT (1) HI x2 =4y H BA sa Hey Ww = =4[me 1) 
m 
aq D=0 Want mol AM Sd Hey | 
Equation of a tangent to the parabola y? = 12x which make an angle of 45° with line 
y =3x+/77is 


Wears y2 = 12x HY wae Mea Gi Ve y = 3x +77 S 45° ot GIT sarc Bl, GST WAH s— 
(A) 2x-4y+3=0 > x — Ze ee. 2y ey -— 12 - 0 


Let the equation of tangent is Ar wet we GI GAlHet y = mx + Z 
m 
y=mx+ s .(1) 
m 


tan 45° = = +] 


m-3 m-3 
1+3m 1+3m 
find the value of m and put it in the equation 


mo& AM sid oie de Garox A Yas Uy 


Identify the following statements for true/false (T/F) in order 

S1: The tangents at the extremities of a focal chord of a parabola are perpendicular 

S2 : The tangents at the extremities of a focal chord of a parabola are parallel 

S3 : The tangents at the extremities of a focal chord of a parabola intersect on the directrix 
S4 : The tangents at the extremities of a focal chord of a parabola intersect at the vertex 


(A*) TFTF (B) TTFF (Cy TTT (D) FFFF 
wae a ania ofa @ afeaa fei oe Sie WA easl Tere 

(A*) aIaq BI (B) GARR | 

(C*) frac uy Ufa Hel 8 | (D) 2S we ufaeda Hedi BI 


Option (A) ) are used as a property 


& (C 
faaed (A) sik (C) TTA S 
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Conic Section/ A\ 


Section (D) : Position of line, Equation of chord and various forms of tangents of 
Ellipse & Hyperbola 
ws (D): atiga sie aftaxaca @ fey var a Reta, oa or ween sik fata wal F wei 


2 2 
D-1. If the line y = 2x +c be a tangent to the ellipse > +7 = 1, then c is equal to 
2 2 
ufe Fea y = 2x+c aga s+ =1 0) wet ta a, dca AMA es — 
(A) +4 (B*) +6 (C) + 1 (D) +8 
Sol. = +Ja’m? +b? 


D-2. The distance of the point of contact from the origin of the line y = x —-/7 with the ellipse 3x? + 4y? = 12, 


is 
= 5 5 
A) V3 B) 2 C*) D) = 
(A) V3 (B) i (D) J 
Seige 3x2 + 4y? = 12 dH wast ka y=x-V7 & wet fg aw ye fag 4 GB - 
(a) V3 (B) 2 ca (D) eri @ aE =e 
Ee 
x2 y? 
Sol. Equation of the given ellipse is 1G + : 1 
Equation of a tangent to the ellipse at any point (h, k) on the ellipse, is 2 + & =| 


Comparing it with the equation of the given tangent, we have 
2 2 1/2 1/2 
h_ -k_ | 3h°+4k (3) 
4 3 (3.4?44.97 84 
gives h= 4/7 and—3//7 


So distance = i 4 S J = 2 
Ni ie) 
2 2 
Hindi.f@a 7a Sigua a eter ~ 4 = = 18! 


[-- (h, k) lies on the ellipse. Sh? + 4k? = 12] 


4 
adeiga & foe faeg (h, k) oe Stet we wae Per oT eee Oy att 
wast Par HT ga GAloeo Ht ah wel eae Lal G GAlHent S Gel Ge ww 


1/ 1/2 
h -k { 3h? +4k? 12 
a =| — “: (h, k) ahead oe Rera & sta: Sh? + 4k? = 12 
4 3 fred @ Es , : 


=> h= 4//7 ae -3/J/7 
woes (5G) -3 


V7) \W7) V7 
X Y ¢£ ' ye ae . : ‘ 
D-3. if atp touches the ellipse 2 Be = 1 ata point P, then eccentric angle of P is 
a a 
= 2 2 
afe tea +222 areiga atta firg Pw wel aed! 3, dt Par aaa ar eT 
a a 


(A) 0 (B*) 45° (C) 60° (D) 90° 
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Conic Section/ A\ 


Sol. 


Hindi. 


Sol. 


Hindi. 


/\ 


Let eccentric angle be 0, then equation of tangent is 


x cose + sino = 1 (1) 
a b 
given equation is 
Bie Mi J2 (2) 
a b 
comparing (1) and (2) 
1 
cos = sind = —— > 0 = 45° 
f2 
art fag ip’ ot weal Hr oe, a fas 'p' uy wast ta GI GAloer er — 
Xcoso+~ sind = 1 .(1) 
a b 
oft fay 'p' ue at weft wel Yes — 
x. . aa ...(2) 
a b 
(1) a (2) Gl Gea Hea ue 
: 1 
cos = sind = — — 6 = 45° 
2 
x? y? 
The point of intersection of the tangents at the point P on the ellipse ats = 1 and its 
a 
corresponding point Q on the auxiliary circle, lies on the line : 
(A) x =a/e (B) x =0 (C*) y=0 (y= = 
2 2 
Xx ; : ; 
arega sete 71 OEP cer ae wee aT We eg Ow heh oe eet tall w 
uirese fag fora ve ux Ret 8, dee 
(A) x =a/e (B) x =0 (C)y=0 ()y=2 
x cosh + Y ging =1 ee (1) 
a b 
x+y? = a2 


axcosd + ay Sind = a? 
xcosd + ysind =a 
Xcosht ~simb=1 ees (2) 

a a 

Solving (1) and (2) y=0 

arega ux Rera fag (acos 6, b sin $) We Cael VST Gt PAH 


~ cosh + ning =1 cel (1) 
aeagd & eI Fa HT wrx 


x2 + y? = a2 

wer ga wy Rear fl-g Q(acos >, asin o) TW Ct Val GS WAlory 
axcosd + ay sing = a? 

=> xcosd + ysind =a 


Xcosh+sinb=t ees (2) 
a a 


(1) Vd (2) BI Ba SRF WW y=0 
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Conic Section 


D-5. 


Sol. 


Sol. 


D-7. 


Sol. 


/\ 


A chord is drawn to the hyperbola xy = 4 from a point A(2, 2) which cuts it again at point B. The locus 
of point P such that AP : PB = 2:1 

afaardea xy = 4 ot fag A(2, 2) @ Gt we are ve ofa, ga: se farg Bue fred & aa ferg Pa 
fargua erm oafe AP :PB=2:12| 

(A*) (8x — 2) (By — 2) = 16 (B) (2x — 3)(2y — 3) = 16 

(C) xy =2 (D) (8x — 2)(2y — 3) = 16 


~~ 
+ 


xy=4 
2 
A(2, 2) B(2,= 
AP :PB=2:1 
4 
—+2 
ie ‘ie he ii 
3 3 
4t 4 


(3h ~ 2).(8k = 2) = x= 
(3x — 2)(3y — 2) = 16 


The number of possible tangents which can be drawn to the curve 4x? — Q9y? = 36, which are 


perpendicular to the straight line 5x + 2y -10 =Ois: 
asp 4x2 — Oy? = 36 UX Giel OI GHA aefl Cel Les H Gen, Tl fh Ure Ye 5x + 2y-10=0% asad 


8, 


(A*) zeroza (B) 1 (C) 2 (D) 4 
y 2 
x _Y 
— 9y? = 36 —--— =1 
i ga 
5x + 2y-10=0 
— Sa 
m=—m’ 
2 5 


Equation of tangent (east eT a aAlHxct) y =m'x+ ,fa?(m/)? —b? 


y= a (9 x lt 
5 25 


y= =x + J-ve so not possible (31d: da et 8) 


The equation of the tangent lines to the hyperbola x? — 2y? = 18 which are perpendicular to the line 
y=xare: 


aferoRdea x? — 2y2 = 18 HT CR Vasil H GAHey, Vl YS y=x ow awad z, s — 


(A)y=-x+7 (B*) y=-x+3 (C)y=-x+4 (D) none of these 
x? ‘es 
18 9” 


given line is (41 7% te 2) 


y=x 
slope of tangent (agi aT HT Wavrai) =— 1 


(@) . 
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Conic Section/ A\ 


equation is (G4THxer 8) 
y = mx + ya’m? —b? > y=-x+3 


Section (E) : Pair of tangents, Director circle, chord of contact and chord with given 
middle point of Parabola 

wars (E): acd & fay wait a4, Prarie ga, wet ofa aie ular wate aeq farg fear wa BT 

E-1. | The angle between the tangents drawn from a point ( — a, 2a) to y? = 4 ax is 


farg (—a, 2a) U Wacd y? = 4 ax Ue Gch WE Val Vasil H Ay ry e— 


(A) (B*) = oes 


= al 
4 2 3 
Sol. ** (—a, 2a) lies on directrix of the parabola. 


- (-a, 2a) (Racer a frac oe Rera oI 
y? = 4ax 


. Angle @rI =7 


E-2. The line 4x — 7y + 10 = 0 intersects the parabola, y? = 4x at the points A & B. The co-ordinates of the 
point of intersection of the tangents drawn at the points A & B are: 


yet 4x — 7y + 10 = 0 Ueda y* = 4x ot fag A cen BUY Hictese ord S| GAC BU Sic ag we 
rans & frees freg & eee 8 


(D) 


ola 


5 fi 5 7 7 5 
B) | -—,-= C*) }=,— D) | -—,-= 
@) (-$.-) ic (3.2) (0) (-Z,-3] 
Sol. 
Eq. of AB is: 
T=0 
yy, = 2(x + X,) 
2x — yy, + 2x, =0 .(1) 
4x-7y+10=0 wa (2) 
equ. (1) & (2) are identical 
Hindi 


AB @1 ATHeuy 

T=0 

yy, = 2(X + X,) 

2x — yy, + 2x, =0 .(1) 
4x-7y+10=0 ws (2) 


(1) a (2) wdua 8 
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Conic Section/ A\ 


2 =; tie, 2M 
4 7 10 
7 5 
y,; D} & X, = 2 
E-3. The locus of the middle points of the focal chords of the parabola, y? = 4x is: 
(A) ye =x-1 (B*) y? = 2 (x— 1) (C) y= 2 (1 —x) (D) y? = 2(x + 1) 
Wag y? = 4x ot ania ula & Hem faeg or farguer e— 
(A) y’=x-1 (B*) y? = 2 (x— 1) (C) y= 2 (1—x) (D) @rg et 
Sol. Eq. of chord is T = S, 
ky — 2(x +h) = k?- 4h ...(1) 


* above eq. passes through focus (1, 0) 
. 0.k-2(1 +h) =k?-4h 
—2-2x=y?- 
y2 = 2(x -1) 
Hindi <iq aT Garett T=S, 
ky — 2(x +h) =k?—4h__ ...(1) 
amt (1, 0) @ Ford FI ». 0.k —2(1 +h) = k?—- 4h 
—2 — 2x = y? — 4x 
y? = 2(x 1) 


Section (F) : Pair of tangents, Director circle, chord of contact and chord with given 
middle point of Ellipse & Hyperbola 
wars (F): aga six afdaraca & fey eae gm, Paria gd, ae oar aie oar wale Eq 
fa-g fear 7a et 
2 2 
F-1.z% The equation of the locus of the middle point of the portion of the tangent to the ellipse = +> = 1 


included between the co-ordinate axes is the curve: 


adage XX 21 a eael Ser are, Pde sell oe oe a orcs } eH Peg 7 fg & 


) 
(A*) 9x? + 16y? = 4 x?y? (B) 16x? + 9y? = 4 xy? 
(C) 3x? + 4y? = 4 x*y? (D) 9x? + 16y? = x?y? 
Sol. — Let tangent 7 c0s0 ee sind = 1 

A=(4sec8, 0) B = (0, 3 cosecé) 
Let mid point be (h, k) = (2sec0, eee . 
eosoe = sind ieee, > 16y? + 9x? = 4x?y? 

h 2k yx? v 


Hindi. arife wea a aie 7 cost + 5 sind = 12 


ad: A=(4secé, 0) B = (0, 3 cosec6) 

aif amaeaes AB ar Heafaes (h, k) 8 arc: (h, k) = (2se00, CSS) = cos0 = =, sind = = 
aa: (h, k) oT fa-gue ern 

4.9 


=1 =>  16y? + 9x? = 4x°y? 
x2 dy? J 
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Conic Section/ A 


F-2. 


Sol. 


Hindi. 


Sol. 


Hindi. 


F-4. 


Sol. 


Hindi. 


F-5. 23 


Sol. 


/\ 


The equation of the chord of the ellipse 2x? + 5y? = 20 which is bisected at the point (2, 1) is 
fas (2, 1) ue wafer eh are dheiga 2x2 + Sy? = 20 a citar eT WAteer B 


(A) 4x + 5y+13=0 (B*) 4x + 5y = 13 (C) 5x +4y+13=0 (D) 5x + 4y = 13 
Ellipse —2x? + 5y? = 20, mid point (2, 1) 

using T = S, 

2x(2) + 5(y x 1) — 20 = 2(2)? + 5(1)? — 20 

4x + 5y=13 


aga -2x? + 5y? = 20 wt feet sitar a Fem fag (2, 1) 8) ae: ga Mia a Vie 
T=S,4 

2x(2) + 5(y x 1) — 20 = 2(2)2 + 5(1)?- 20 

4x + 5y=13 


Point, from which tangents to the ellipse 5x? + 4y? = 20 are not perpendicular, is: 


farg forae dheiga 5x2 + 4y? = 20 oe Geil WE woet Par wee asad Ae B- 
A) (1,22) (B) (22, 1) (C) (2, V5) (D*) (V5 , 3) 


Tangent drawn from points lying on director circle are mutually perpendicular 
Equation of director circle given ellipse = 1 is x? + y?=9 

All points (1, 2 V2 ), (2V2, 1), (2, V5), (V5, 2) lies on it. 

frame ga a Ret faegeit G Sic we vost tary wee aesag ele 21 

aga =16 fod fame ga ot Gato x24 y? =9 

ora: wat farsZ (1,2V2), (2V2, 1), (2, V5), (V5, 2) sa frame ga oe Rerat er 


The locus of the middle points of chords of hyperbola 3x? — 2y? + 4x — 6y = 0 parallel to y = 2x is 
YET y = 2x H GAA afueaea 3x? — 2y? + 4x -—6y =0 HI vias m seg fag or fargqua 
(A*) 3x — 4y = 4 (B) 3y-—4x +4=0 (C) 4x — 4y = 3 (D) 3x —4y =2 
by T=S, 
3xh — 2yk + 2(x + h) — 3(y +k) 
= 3h? — 2k? + 4h — 6k 
=> x(3h + 2) + y(—2k — 3) = 3h? — 2k?+ 2h — 3k 
If is parallel to y = 2x 
(3h+2) | 
(2k+3) 
=> 3x —4y =4 Ans. 
T=S,¥ 
38xh — 2yk + 2(x + h) — 3(y + k) 
= 3h? — 2k? + 4h — 6k 


=> x(3h + 2) + y(—2k — 3) = 3h? — 2k?4+ 2h — 3k 
Us y=2x @ Gard z| 
Ceres — 3x — 4y =4 Ans. 
(2k + 3) 
x? y? 
The chords passing through L(2, 1) intersects the hyperbola ie oe: = 1 at P and Q. If the tangents 
at P and Q intersects at R then Locus of R is 
(A)x-y=1 (B*) 9x — By = 72 (C)x+y=3 (D) 9x + 8y =7 
2 2 
fre L(2, 1) 8 Foy Tet oar’ arffaeaera a =1 8) Pas Quy yftede oedl 8) oe P aa 
Qw Git my we va Ru viawe ged! 8, da Ror ferqua ern — 
(A) x-y=1 (B*) 9x — 8y = 72 (C)x+y=3 (D) S44 O alg set 
x2 ye 
16097 


® 
Resonence y Sn lenal ra 
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Conic Section 


Hindi 


F-6. 


Sol. 


Hindi. 


F-7. 


Sol. 


/\ 


Let the point R is (h, k) 
So the equation of chord of contact. 


hx ky _ R(h.k) 
16 9 (2,1) 
2h_ ik 
It passes through (2,1) so oe =1 
De a so locus of R is 9x — 8y = 72 
8 9 
2 a 
160«9~” 
ar fag R (h, k) 21 
aa: Cael vita HT GaArHery an 
nx _ky _ (2, 1) 
16 9 
2h k 


The number of points from where a pair of perpendicular tangents can be drawn to the hyperbola, 
x? sec? a. — y? cosec? a = 1, a € (0, 77/4), is 

(A) 0 (B) 1 (C) 2 (D*) infinite 

or fagal GI Gen, cel S sfeaxacta x? sec? a - y* cosec? a = 1,0 € (0, 7/4) Ue ata we LST AH 
wa ul Wed € — 

(A) 0 (B) 1 (C) 2 (D) 34-7 


x y 
7 Leones 
cos°a sin°a 
locus of perpendicular tangents 
(Director circle) x? + y? = a? — b? 
xX? + y? = Cos*a — sin?a = cos2a 


But 
4 


cos0 <x?+y* <cos A O0<xX*?+y<1 So there are infinite points. 


x2 7 y? fe 
cos? sin?a 

waa wet Laisa oT fa-guer 
(Farah Ge ) x? + y? = a? — b? 


x? + y? = Cos*a — Sin’?a = Cos2a 


Weg O<a< 7 


Tl 
cos@ < x? + y? <cos 4 O0<x?+y<1 


aa: SAF ard fers By | 


Locus of the middle points of the parallel chords with gradient m of the rectangular hyperbola xy = c? is: 
xy =C? Sl m Ware ae Gara ofa m Hea fae or fe-guer 

(A*) y+mx =0 (B) y- mx =0 (C) my-x=0 (D) my+x=0 

by T=S, 


ASN oie ee Me 
2 h k 


(G) . 
Resonence y Sn lenal ra 
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Conic Section / A 
+N 


>k+mh=0>y+mx=0 


Hindi. T=S,a 
xk +yh _ yy 
2 
xX sy = 
—+—=2 * m =—~ 
7 hk +h 
=>k+mh =0 => y+mx=0 


F-8. The tangents from (1, 2/2 ) to the hyperbola 16x? — 25y? = 400 include between them an angle equal 
to: 


fag (1, 2/2) & affaxaera 16x? - 25y? = 400 we Set ag wel tarsi S dra ar arm 8 — 


T Tl T TG 
A) — B) — eo) — Dy) = 
(A) = (B) 7 (C) 5 (0") 5 
Sol. (12v2) lies on director circle 
2 2 
of 7 aaa i.e. +y? =9 
25 16 


.. Required angle x/2 


_. x? 
Hindi. Be ag 71 Parte aa ow (1,2V2) Remi 2 
aad x2+y2 =9 


“. Mah HIM n/2 


F-9. | The locus of the mid points of the chords passing through a fixed point (a B) of the hyperbola 


2 2 

xX _@ ei iss 

ao 

(A) a circle with centre} — ye (B) an ellipse with centre | — ee 
2° 2 2 


(C*) a hyperbola with centre [z. 4 (D) straight line passing through 


2. 
ve RR fag (ow B) SF YoRA aefl sfeaxaera 5 Ea 1 st ban rg mr Prger & - 
a 


(a) aa foram aoa & 3 | (8) vw thiga fran oe [SB] & 
(0) om cacao {Bara (0) ew ere tar vi ey a(S B) gore 


Sol. Let (h, k) be the mid point 
xh yk h? ik? , 
T=S, => ae ~ pe ae _ be aennee (i) 
(1) passes through (a, 8) so putting (a, B) in it 
ax By x? — y? 
a be a be 


@® . = . , , , 
IN Resonence y Sn lenal ae 
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Conic Section/ A 


a b? 4a? Ab® 
which is a hyperbola with centre ( : e) 


Hindi. *raife (h, k) ea ferg 8 | 


T=S, = Se es tc (i) 
a 
weet (1), (a, B) F Borel | ste: 


Q 
aN 
Section (G) : Equation of normal, co-normal points of parabola 


wars (G): Wade @ fay aticra ot wlan, Pesifticrg fag 


G-1. | The subtangent, ordinate and subnormal to the parabola y? = 4ax at a point (different from the origin) 
are in 
(A) AP (B*) GP (C) HP (D) none of these 
wae y? = 4ax & fort fag (qofasg S fq) we sreeaeif, aife site arelorg eld 8- 
(A) Garay set 4 (B) Jordy set 4 (C) earn adh 4 (D) S44 G alg sel 
Sol.  Subtangent s-xugil = 2x, 
ordinate prfe =y, Jere Aft Fs] 


subnormal attics = 2a 


SH eo aftacacra & Foro x (S Ba 


G-2. | Equation of the normal to the parabola, y* = 4ax at its point (am?, 2am) is: 


(A*) y=—mx + 2am + am? (B) y = mx — 2am — am? 
(C) y=mx + 2am + am? (D) none 
Wad y? = 4dax @ farg (am2, 2am) we afters or wit s— 
(A*) y=—mx + 2am + am? (B) y = mx — 2am — am? 
(C) y = mx + 2am + am? D) mrg ael 
Sol. Equation of normal to the parabola y? = fee at its 
points (am?, 2am) is 
dy 
2y— =4a 
Y dx 


dy 2a 2a 1 

dx y 2am m 

m, =—m 

y — 2am = (—m)(x — am?) 
y =—mx + 2am + am® 


Hindi. weaca y? = 4ax & fag (am?, 2am) we aera GT Tle 


dy 
av — 
Vax 


= 4a 
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Conic Section/ A 


G-3. 


Sol. 


Hindi. 


Sol. 


Hindi. 


/\ 


dy 2a 2a 1 
dx y 2am m 


y — 2am = (—m)(x — am?) 
y =—mx + 2am + am? 


At what point on the parabola y? = 4x the normal makes equal angles with the axes? 


wand y= 4x fra farg ox oftcora sell G BAM GM Fara e— 

(A) (4, 4) (B) (9, 6) (GC) 4.=7) (D*) (1, 2) 
For equal angle m = +1 

Point is (am?, -2am) 


“. point is (1, 2) 
YA GS sal w Va ol S gad @ fay m = +1 
fa-q (am2,—2am), sigi_m=+1 .. fay (1, 2) 


The line 2x + y + 4 = 0 is a normal to the parabola y? = — 8x, then A is 
afe tat 2x+y+2=0 Gea y2=— 8x oT aifterg et, a A OT AM 8 

(A) 12 (B) - 12 (C*) 24 (D) -24 
Line el :y=-2x-A’ 

Prabola Uxdeta_: y? = —8x 


c =—2am — am$ (condition for line to be normal at to parabola) 
c =—2am — am? (Raga H a roary HI WI HT Ufcraret) 

- =-2 x -2 x -2 — (—2) (-8) 

-- =-8-16 

X= 24 


The equation of the other normal to the parabola y? = 4ax which passes through the intersection of 
those at (4a, —4a) & (9a, — 6a) is: 

(A) 5x-y+115a=0 (B*) 5x +y-185a=0 

(C) 5x -y-115a=0 (D) 5x+y+115=0 

Wracta y? = 4ax @ fargsii (4a, — 4a) vd (9a, — Ga) oe afta] & vided faegoti P JoRA aei aR 
afiera or Wier 8 

(A)5x-y+115a=0 (B)5x+y-135a=0 (C)5x-y-115a=0 (D)5x+y+115=0 


y? = 4ax....... (i) 
Let (am,?, — 2am,) = (4a, — 4a) => m,=2 
and (am,?, — 2am,) = (9a, — 6a) = m,=3 


Let slope of the third normal be m, 
m,+m,+m,=0 
> m,=—5 
equation of third normal is y = m, x — 2am, — am,? 


y = — 5x — 2a (— 5) — a (-125) 
5x +y—135a=0 


y? = 4ax....... (i) 

AMT (am,?, — 2am,) = (4a, — 4a) > m,=2 
Vd (am,?, — 2am,) = (9a, — 6a) > m,=3 
art gets afters Ht yaera m, FI 

. m,+m,+m,=0 > m,=—5 


Tie afters or Vleet y = m, x - 2am, — am,3 
y = — 5x — 2a (— 5) — a (—125) 
5x +y—135a=0 


(G) . 
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Conic Section/ A 


G-6. 


Sol. 


Hindi 


G-7. 


Sol. 


Hindi. 


/\ 


The normal chord of a parabola y? = 4ax at the point P(x,, x,) does not subtends a right angle at the 
(A) focus 

(B) point (12a, 0) 

(C) one of the end of the latus rectum 

(D*) (a, 2a) 

fare P(x,, x,) We Wace y? = 4ax of afters ofa fF 4G foe farg ox wal sraka el Hral s ? 
(A aa (B) far (12a, 0) 

(C) aft aa m vo RR uw (D*) (a, 2a) 


PK 


y? = 4ax 
x,? = 4ax, 
x, = 0, 4a 
P(4a, 4a) 
Q is (9a, — 6a) [sing tp =-t, -2| 
1 
slope of PS x slope of QS =- 1 


PK 


y? = 4ax 
x,? = 4ax, 
x, = 0, 4a 


P(4a, 4a) se Q = (9a, — 6a) {using tp =-t,- 2} 
; 


PS a Yar x QS Hf Yau =-1 
If three normals can be drawn to the curve y? = x from point (c, 0) then 'c' can be equal to 


ufe fag (c, 0) 8 am y2 =x we dm ators Ga une & Wa 'c' GT AM Bl Ga ge 


1 1 & 
(A) 0 Ss ()5 (D*) 2 
2) AED 
dx 2y 


Equation of normal at (h?, h) is 

y —h =-— 2h(x —h?) 

As it passes through (c, 0) 

=> y-h=-2h(c—h’) => h?=c-1/2 >c> 1/2 
dy 1 
dx 2y 

(h2, h) wX sftera or UAH ze 

y —h =-— 2h(x — h?) 

af ue fas (c, 0) A Jord z, 

=> y-h=-2h (c—h?*) —s h?=c-1/2 >c>1/2 
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G-8.z The locus of the middle points of normal chords of the parabola y? = 4ax is 


Raed yv=4ax ol aftcrg farsi @ Hea faeg or fargue s— 


(A*) y4-2a(x-2a).y°+8at=0 (B) y4+2a(x-2a).y?+8a*=0 

(C) y-2a(x+2a).y?+8at=0 (D) y*-2a(x-2a). y’-8at=0 
Sol. 0 als = (i) 

“s equation of any normal to parabola (i)isy+tx=2at+at® ow, (ii) 


Let the middle point of normal chord (ii) be (h, k) 
equation of chord with middle point (h, k) is T = S, 
yk — 2a(x + h) = k? — 4ah 
(2a) x-—(k) y+k?-2ah=0 ....... (iii) 
(ii) and (iii) represent the same line 

t 1 _ —(2at+at?) 

2a -k ~— kk? —2ah 


t=— 9 and ke 2ah = atk (2 + t2) 
2 
= e-SAaoae | <4 Baad on) re 
k k? k? 


k* — 2ahk? = — 442k? — 8a4 
locus of (h, k) is 
y* — 2a (x — 2a) y? + 8a* =0 


Hindi. ye=4ax a (i) 
dag (i) & fod afters pr ate y + tx = 2at+at® ...... (ii) 
art sifterg citar (ii) & wea farg (h, k) 2 | 
Feafersg (h, k) dei vitat GT WAlextt T =S, 
yk — 2a(x + h) = k? — 4ah 
(2a) x—(ky yak? >2ah 20 (iii) 
(ii) Va (iii) To G Ven or yeta Het B| 
t 1 _ -(2at+at?) 
2a -k sk? 22ah 
2a 


t=-S wd kt 2ah = atk (2 +8) 
2 

= k2 — 2ah = ak (-2] [2s Ae Jee- Bee mn 

k k? k? 


k* — 2ahk? = — 4a?k? — 8a4 
(h, k) @T fa-guer y* — 2a (x — 2a) y? + 8a* = 0 


Section (H) : Equation of normal, co-normal points of Ellipse & Hyperbola 
wavs (H): diga afaarqea &@ fey afters or atten, wealticrg fag 


2 2 


H-1. If the line x cosa + y sina = p be normal to the ellipse ale + = = 1, then 
a 


2 2 
ufe %el x cosa + y sina = p dlgu = + a =1 01 afters ei, at — 
a 
(A) p? (a? cos? a + b? sin? a) = a? — b? (B) p? (a? cos? a + b? sin? a) = (a? — b?)? 
ea ©) Ais ie a+ if cosec? a) = a? —b? (D*) p? (a? sec? a + b? cosec? a) = (a? — b?)? 
ol. quation of norma 
ax secd —by coseco = a? —b? .(1) 
xcosa + 4 sina =p ...(2) 
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Conic Section/ A 


asec _—bycosech _ a*—b* 


cosa sina p 
ap 
=> cosh = —,—~xseca ...(3) 
(a° —b*) 
: —bp 
=> sind = —-— = xcoseca (4) 
(a° —b*) 
squaring and adding 
2 
1= _P [a? sec? « + b* cosec7a] 
(a° —b*) 
Hindi. aficrs a Galery 
ax secd —by coseco = a? —b? .(1) 
xcosa + 4 sina =p ...(2) 
asec _—bycosech _ a°—b* 
cosa sina p 
ap 
=> cosh = —~——xseca ...(3) 
(a° —b*) 
=> sind = PP _ x coseca ...(4) 
(a —b*) 
al Oh Gist W 
2 
1=— P = [a° sec* a +b* cosec*a] 
(a° —b 
x? y? 
H-2. If the focal chord of the ellipse a wy = 1, (a>b) is normal at (acos0, bsin@) then eccentricity of the 
a 


ellipse is (it is given that sin® # 0) 


2 2 
af dea 4+ Y = 1, (a >b) H afte Sir, fer (acos®, bsind) ue afters & aa Stiga a 


2 2 
a b 
Vpan & (fea wa & fe sind 0) 
(A) |sec0| (B) |cos6| (C) |sin6| (D*) None of these 
Sol. ax secO — by cosecé = a’e? 


it passes through (+ae, 0) 
we (tae, 0) 8 Forays 
=> ta’esecé = a’e? => e=+secd Which is not difined (Gi Rafa ae 8) 


H-3.3. The locus of the foot of perpendicular drawn from the centre of the hyperbola x? — y* = 25 to its normal. 


afimrdead @—-y = 25h Ge 8 sah aos we Sel TA aT le G fag oT faerqua s — 


(A*) 100x?y? = (x? + y’)? (y? — x’) (B) 10x?y? = (x? + y’)? (y? — x?) 
(C) 200x?y? = (x? — y*)? (y? + x?) (D) 100x?y? = (x? — y*)? (y* + x?) 
Sol. Equation of normal at (5secf, 5tand) is oe po, =50 > ae ae 10...(i) 
osm tand coso__— tand 


Equation of line perpendicular to normal passing through centre xsecd —ytand = 0...(ii) 
eliminating @ from equation (i) & (ii) 
100x*y? = (x? + y*)* (y?— x?) 


Hindi (Ssecf, Stand) ux aiftrerat ar weiter OX 4 YX 
cosd tang 
Pe el 20) 
cos tang 


oe U afters ut add WA HI WitHeet xsecd —ytand = 0 ...(ii) 
Arey (i) 3X (ii) 6 fea PA aw 
100x?y? = (x? + y*)? (y? — x?) 
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2 
H-4. —_ The value of |A|, for which the line 2x -+ Ay =—3 is anormal to the conic x? + 7 =1is 


2 
P| & & at ford fry tear 2x- F ay=-3, sina xt + 2 a1 ar gw after 


3 1 3 3 
Aye B) — C= Db) 
(A*) 9 (B) 5 ( 4 ( 3 

Sol. = 2x- Bay =-3 
3 
3 9 
—y = 2x +3 — 

pore Tae & & 

3 9 
m= —,C= — 

4n 8X 
condition of normal 

-(a? -b*)m 
C= 

va? +b?m? 

9 (-3).m 3 

=4 but m=—A 
8% 4 am? a 
solving 
, = 4x8 

2 
2 
Sol. fee wa dteiger e+ = 1 fer’ afters ar far ren eeftarer 2 

8 
2x- —Ay=-3 soal( I 

3h (1) 
> Bye 2x 43 = y= a X+ ce = Tie eee 

3 4r 8A 4r 8A 
(a? —b?)m 
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Section (I) : Miscelleneous problems 
wus (I) : fafaer we 


I-1.~ The feet of the perpendicular drawn from focus upon any tangent to the parabola, 
y = xX? — 2x — 3 lies on 
Wadd y =x?- 2x-3 at fe wel tar oe aA S aa ay afters oT ore Reta 8 
(AY) y+4=0 (B)y=0 (C) y=-2 (D)y+1=0 
Sol. From the property : the feet of the Lr will lie on the tangent at vertex of the parabola. 
y =(x-1)?-3-1 
(x- 1) = (y +4) 
Tangent at vertex of above parabola is y+ 4 =0. 
Hindi. yore} G : rane, ueacra SG ey ue wast tet arf 
y=(x-1)?-3-1 
(x- 1)? = (y +4) 
TRacaa @ By oe wast tat y+ 4=08 1 


2 2 
I-2. lf F, & F, are the feet of the perpendiculars from the focii S; & S, of an ellipse = + > 1 on the 


tangent at any point P on the ellipse, then (S,F,). (S.F.) is equal to : 
2 2 
afe aed StH 18 fore fag p ox eet oe eret tar we aafhal S, cen S| 8 srt 1a reat Sure 


ufe F, deat Fp & ci (S,F,). (S.Fp) aera 8 — 
(A) 2 (B*) 3 (C) 4 (D) 5 
Sol. (S, F;) - (Sp F,) =b? =3 


2 2 


1-3. P & Q are corresponding points on the ellipse as a = 1, and the auxiliary circle respectively. The 


16 
normal at P to the ellipse meets CQ in R where C is centre of the ellipse. Then ¢ (CR) is 
(A) 5 units (B) 6 units (C*) 7 units (D) 8 units 
2 
area as =170° sam Ges da Ww ad faeg pas: Pam Qe! ddga & feg Pw afta 
CQ ai fag Ruy fad & wel C degu a Ha 8] da (CR) & — 
A) 5 3o1g (B) 6 STs (C) 7 gag (D) 8 gag 
Sol. Property /=a+b=4+3=7 
Hindi. Jr ¢=a+b=4+3=7 


1-4. The equation of common tangent of x? + y? = 2 and y? = 8x is 
X24 y2 = 2a y? = Bx HT SHAS Wet Sa oT Wale e — 
(A*)x-y+2=0 (B)x+y+1=0 


(C)x-y+1=0 (D)x+y-2=0 


Sol c= 2=+b v1+m? 
m 


m4 + 2m? —m?—2=0 


IN Resonsence” 


ADVCS- 67 


Educating for better tomorrow Toll Free : 1800 258 5555 | CIN : U80302RJ2007PLC024029 


Conic Section/ A 


(m2— 1) =0 


ory=-x-2 
1-5. The equation of common normal to the circle x? + y? — 12x + 16 = 0 and parabola y? = 4x is 

qa x2+ y2-12x+16=038 trae y2=4x b suatis afticrg GI Utne s 

(A) y=0 (B) 2x-y=12 (C) 2x+y=12 (D*) All of the above SuRtad WAlax 
Sol. y=mx-2am-am* 

y=mx-—2m-—m3 

Passes through centre of circle (6,0) 

= 6m —-2m—m? > 4m—me=0 

>m=0,m=2,m=-2 
I-6.x%3 Equation of common tangent to ellipse 5x?+ 2y? = 10 , and hyperbola 11x? — 3y? = 33 is 


erage 5x24 2y2= 10, se aifturacy 11x? - 3y? = 33 ef sya cay LE HT VAlHet Ss — 


(A) y=+3x+ 21 (B) y=+x+3 
(C*) y=+4x + 37 (D) 3x t+y=12 
Sol. c? = a2m? + b? = a2m — b? 


2m? + 5 = 3m?— 11 
=> m? = 16 = 3x?- 11 


=>y=+4x+ /37 


1-7. The equation of common tangent to the parabola y? = 8x and hyperbola 3x? — y*= 3 is 
URdera y? = 8x se sifeueded 3x2- y= 3 Hl SUS Lae Rea HT Awe s — 
(A*) 2x + y+1=0 (B) 2xt+y-—1=0 
(C)x+2y+1=0 (D)x +2y-1=0 
Sol. c= 2 = Ja’m?—b? 
m 
en ae 
m 


=>4=m(m?- 3) > m4-3m?-4=0 


/\ 


Conic Section/ A 


2 2 


I-8. x — 2y + 4 = 0 is a common tangent to y* = 4x & a = 1. Then the value of ‘b’ and the other 


common tangent are given by : 


2 2 
one = 131 y? = 4x a ve outs wet te x - 2y+4=08) Wd ‘b’ oI AM cen Gel surah 


4 
wae teats — 

(A*) b=13 ;x +2y+4=0 (B)b=3;x4+2y+4=0 
C)b=V3;x+2y-4=0 (D) b=V3;x-2y-4=0 


Sol. 2y=x+4 
X 
2 


y =mx + Va2m? +b? 


2 =+ V4m?+b? => bé=3 => b= +/3 = __. TE 
m 
more =4m?4+3 = 4m* + 3m? —-1 = 0 > agree 
m? 2 


Hence sic: y=-3 X-2,2y+x+y=1 
PART - Ill : MATCH THE COLUMN 


AMT - I: Drea Sl Bafera Hse (MATCH THE COLUMN ) 


1. Match the column 
Column - | Column - Il 
(A) If the mid point of a chord of the ellipse & + v - =1is (0,3), (p) 6 
. 4k , 
then length of the chord is 5° then k is 
(B) Eccentric angle of one of the points on the ellipse x? + 3y? = 6 at (q) 8 


a distance 2 units from the centre of the ellipse is = , then k is 


(C) If ‘e’ is eccentricity and ¢ is the length of latus rectum of the ellipse (r) 3 


9x? + 5y? — 30y = 0, then 4 (e+ ) is 
2 2 


(D) Sum of distances of a point on the ellipse = i = 1 from (s) 16 
the focii 

Ans. (A) > (q), (B) > ("), (C) > (s), (D) > (q) 

from afer | 

ere -I ery - I 

2 y? 

(A) aft digs E+ eee (p:) 6 
aa sitar Hi ora = @, a kor ae ee 

(B) ee rie eee ener ee (q) 8 


fags 4 8 vw ot seme oT “8, kam are eo 
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Sol. 


Hindi: 


/\ 


(C) afe drega 9x2 + 5y2- 30y =0 OT Sehrac ‘e’ cen AME aT (r) 3 
wag 08 Ta 4 (e+ Oe 
(D) args XE 218 ow fig 8 aha Gftat a ain a (s) 16 
Ans. (A) > (q), (B) > (r), (C) > (s), (D) > (q) 
2 2 ala 
(A) 4 42a > es ee > bes 3x5=3 
16 25 25 5 5 


2a" 2x16 32 4k 
b 5 5 5 


2 2 
(B) Any point of ellipse at is (V6 cose, V2 sine) 


2 2 
am atelaa —— wwe fis (V6 cos6,/2 sino) - 
distance from origin \6cos* 6+sin?6 =2 gual qa fag S GI V6cos?O+sin? 6 =2 


1 1 
— cos*@ = — > cos8 = —= 
2 2 
(C) 9x? + 5(y? — By + 9) = 45 or 9x? + 5(y — 3)? = 45 
2 2 
Ser Wed) =i 
5 9 
ae te 
Putting x = Y and y — 3 = X, the equation becomes anes 
£, @2=9), Fas = b? = a?(1 — e?), 
“. 5 = 9(1 - e?) o fa  -_ aoe 
9 9 9 3 
By 
latus rectum = — = —— = — 
a 3 3 
9x? + 5(y? — 6y + 9) = 45 al 9x? + 5(y — 3)? = 45 
2 2 
x Bee ee 
5 ) 
_ Heh 
x= Y aR y-3 =X war WH GH acaadl 
ae =goimme” = 5 
- = a*(1 - e’), 
5 = 9(1 - e) a dees ey) ere 
9 9 
2 
e= — 
3 
2 
afta = 20025 _ 10 
a 3 3 
(D) By definition of ellipse 
adiga pt oars S 


AB is a chord of the parabola y? = 4ax joining A(at,?, 2at,) and B (at,?, 2at,). Match the following 


Column - | Column - Il 
(A) AB is a normal chord (p) t,=-t,+2 
(B) AB is a focal chord (q) t, = aS 


® 
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Sol. 


Hindi. 


/\ 


(C) AB subtends 90° at (0, 0) (r) t= = 
1 
(D) AB is inclined at 45° to the axis of parabola (s) tL=-t, = 
1 
Wada y’ = 4ax & fa-gsii A(at,2, 2at,) vd B (at,2, 2at,) ot fom areft virar AB S| fFars Sifsre— 
ery -1 ery - il 
(A) AB afferra UflaT 8— (p) t=-t,+2 
(B) AB anita sitar 8 (q) he- = 
F 
(C) AB fary (0,0) We BAHT gar 8 (r) t= -| 
1 
(D) ABUaeta b sat G 45° wr ue qa s— (s) t=-t, -= 
, 
Ans. (A) —(s), (B) > (1), (C) — (q), (D) > (p) 
Equation AB 
2 A(at,’, 2at,) 
— 2at, = ———(x-at 
y 1 ty +t ( 1) 
(A) AB is anormal chord tp = —t, — a 
t B(at,’, 2at,) 
(B) AB is a focal chord t,t, = — 1 
(C) AB subtends 902 at the origin then = aa ee — ues 
28 uy 
ij te 
tito = 4 => to = ace 


ll 
—_ 


(D) AB is inclinded at 45° to the axis then slope ; 


ttl 
t,+t,=2 
to=—-t,+2 
AB @&T Gilmer 
y — 2at, = z aly) 
1 to 
(A)  ABaftera oftat 3 | be-t-= 
: 
(B) AB afta sia 8 | tytp=-1 
(C) AB Fal ferq Ue 902 oT Io saci eI, aT aoe ao, Fae = 
a2 ly 
ae 
titp =-4 => feo" 


(D) AB vsia set S 45° ory gard et, at warrar 


(G) . 
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2 2 


3. A tangent having slope touches the ellipse a +57 1 at point P and intersects the major and 
minor axes at A & B respectively, O is the centre of the ellipse 
Column - | Column - Il 
(A) Distance between the parallel tangents having slopes = ,is (p) 24 
(B) Area of AAOB is (q) 7/24 
(C) If the tangent in first quadrant touches (r) 48/5 
the ellipse at (h, k) then value of hk is 
(D) If equation of the tangent intersecting positive axes (s) 12 
is ¢x + my = 1, then @ + m is equal to 
Ans. (A) > ('), (B) > (p), (C) — (s), (D) > (q) 


Sol. (A) y=mx+yVa2m? +b? 


yee eg fisx 2432 > yes 
3 g 3 


; 1 16x 4 
Distance between tangent = e 4 OW = E 
16 5 5 
1+— 
) 


IN Resonsence” 


= ADVCS- 72 
Educating for better tomorrow Toll Free : 1800 258 5555 | CIN : U80302RJ2007PLC024029 


Conic Section/ A 


Sol. 


/\ 


(B) y=- 5x48 A(6, 0) B (0, 8) 
Area of ANOB=. x6 x 8=24 


2 
Re eee 
(C) point of contact 
scare * slam? +b? 


4 
| se. 18x32 (- 5 
PIOOUEt Oh gral tee oe ane =— 5A = 12 
4 3 
(D) 4x + 8y = 24 oa er 
4 3 7 
— X+ — ye=l (+m= — 
24 24 
2 
we eael Yar fereehh vam @, aig Xa 12) fig Pax aah oath 8 en dh od ay ois 
el PAT: ATA BW use Heit 8) dheigd a Ha ORI 
ery — 1 ery — Il 
(A) ware wel Lanai ova waren = 8, } He BA 8 (p) 24 
(B) AAOB oI aha & — (q) 7/24 
(C) afe yea agate 4 wel tear, edged aT (h, k) We Vet edt &, a (r) 48/5 
hk @T AM & — 
(D) are rat set wl ufaee HA Teil CI WS GI GAHpery (s) 12 


xX+my=18, W 0+m oI AM erm — 


Ans. (A) > ('), (B) > (P), (C) — (s), (D) > (q) 


(A) y =mx + /a?m? +d 


(B) Poel Pea HT SAE 


yas con. = A(6, 0), B (0, 8) 


- AAOB &I &ahwa =— x6x8=24 


; 
2 2 
acm b 
(C) wd Reg 81=| = | 
Va’m? +b? vam? +b? 
18x 32x Bu 
ard fy o Ateial ab?m 3 
fas Meal SI PRA = h.k =-— + —  =- =12 
aom* +b 64 
(D) 4x + 8y = 24 jo. ae 
24 24 
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Sol. 


/\ 


4 3 7 
— X+ — ye=l C+m= — 
24 24 24 
Column - | Column - Il 
(A) Number of positive integral values of b for which tangent (p) 16 
parallel to line y = x + 1 can be drawn to hyperbola 
x2 a 
—-->=l1is 
5 b* 
(B) The equation of the hyperbola with vertices (8, 0) and (q) 2 


(-3, 0) and semi-latusrectum 4, is given by is 
4x? — 3y? = 4k, then k = 


(C) The product of the lengths of the perpendiculars (r) 4 
from the two focii on any tangent to the hyperbola 
2 2 
x y 
— -— =1is then k is 
2 § a 
(D) An equation of a tangent to the hyperbola, (s) 9 


16x? — 25y? — 96x + 100y — 356 = 0 which makes an 


angle a with the transverse axis is y= x +2, (A >0), then 2A is 


(A) y=mxt Ja? fie =a 
y=x+ ¥5-b? 


Be b =0, +1, +2 
b can not be zero 


four values are possible 
2 
(B) We have, a= 3 and _ — b?=12 
a 


2 2 
Hence, the equation of the hyperbola is = “5 =1 VW 4x? — 3y? = 36 
(C) The product of the lengths of the perpendiculars from the two focii on any tangent to the 
2 2 
x y 
hyperbola — —— =1is3 
We 25 3 
3 = Vk , hence k =9 
1 ae Gi 
(D) Equation of the hyperbola can be written as aes = 1 
where X=x-—S3andY=y-2. 
tangent Y=X+ 25-16 
=> y=xX+2ory=x-4 
wary — 1 ery - Il 


(A) WT y=x+1H Garay afagrqey A at oh wet te (p) 16 
Cia & fay bb & cH Win AMT HT Ge s — 


(B) Be sfrwrderas HT weet foraa wry (3, 0) ae (-3, 0) (q) 2 
Ten seta od 48, 4x2 - 3y? = 4k 2, TI k= 
(C) cfr YO at fet eel Re oe @h Pe (r) 4 


OG Tea TW Fs GH Haga w yra Vk a, a ko AAs — 
(D)  sfduracra 16x? — 25y? - 96x + 100y 356 =0 @I va wel te (s) 9 


Resonsence”® 
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Conic Section/ A 


Bl GAH VT SUR set G 7 OT want 8, 
y=X+A8 (A>0), TW 2r= 


Ans. (A) - (q), (B) - (s), (C) - (s), (D) - (r) 
Sol. (A) y=mxt a im =be 


b = 0, +1, +2 

b =0,-1,-2 rejected.b=1,2 = two values 
b Ya Ael Bl Gadi 
aR AM aya 8 

b =0,-1,-2 rejected.b=1,2 = two values 


2 
(B) Ba Ur @,a=3 70 7 = 4 >b?=12 


ae: sftaraara =p => 4x? — 3y? = 36 
2 2 
(C) afereaera 5 —F =1 of) feel Cel Ler WR al aa SG Sei WY as OI ASA GT Ma 
3z\ 
3= Vk , a k=9 
i ‘a 
(D) sada Hl Garp > 


wel X=x-3 cM Y=y-2. 
wel wat Y=X+ 25-16 
=> y=x+2ul y=x-4 
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2 Marked questions are recommended for Revision. 


w fared usa creer ara ea 2] 


PART - 1: ONLY ONE OPTION CORRECT TYPE 
M-l: hae Va Bel fad WH (ONLY ONE OPTION CORRECT TYPE) 


1. The vertex of a parabola is the point (a, b) and latus rectum is of length 1. If the axis of the parabola is 
along the positive direction of y-axis, then its equation is : 


WRaaa or wy fay (a,b) s cen aad GI aay 18) fe weaay Hl sey, y-sat Gl sara few wr 


ages 8 da sual tee t 
1 y 1 
(A) (« [i (2y — 2b) HEB Sey a9) 
(C) (x +a)? = ; (2y — 2b) (D) (x- a)’ = 3 (2y — 2b) 
Sol. | The equation of the parabola referred to its vertex as the origin is X* = Y; wherex = X+aandy=Y+b. 
So the equation of the parabola refered to the point (a, b) as the vertex is 
(x — a)? = 1(y—b) => (x — a)? = (1/2) (2y — 2b) 


Hindi: wacra formar iS Fer fag 8, HT atlHe X?= Y; Weix=X+adkey=Y+b. sufay waay fora 
aie (a,b) &, Gr GAtHery 
(x — a)? = 1(y —b) — (x — a)? = (1/2) (2y — 2b) 


2. 23 Length of the focal chord of the parabola y? = 4ax at a distance p from the vertex is: 


Wada y? = dax @ WT Up wl w Raa are ofa a aay s— 


2a" ae vedas e 
(A) (B) 4% cr oO 
p p p a 
Sol. Distance of focal chord from (0, 0) is p 
equation of chord ; 2x —(t, +t) y+ 2at, t, =0 


ax-—(4+t)y-2a=O0 0 ee (i) 
Y 


so perpendicular length from _—_(0, 0) 


— 2a > 1 
=p Coa = 


1¥ 
a[i-2) 
; 


2 
Now length of focal chord is = a(t + ) 


4a? 4a3 
72 pe 


Hindi (0, 0) 8 afta qi pe 
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Sol. 


/\ 


vital GT WHR 2x - (t, +t) y+ 2at, t, =0 
See(hetyy—=2a=0 4} 4 £4 2 2 esi (i) 
y 


2a =|0 =: 1 =p =( 1}.% 
{ 2 Co : t, p 
44+] t,-— 
t 


2 
af sara ft = a t+ 


_ 4a _ fae 
pee 
Alter : 


Length of AB = 4a cosec? a 


AB ® cas = 4a cosec? a 
P 4a? 

- sina=— = —— 
a p? 


The triangle PQR of area 'A' is inscribed in the parabola y? = 4ax such that the vertex P lies at the 
vertex of the parabola and the base QR is a focal chord. The modulus of the difference of the ordinates 
of the points Q and R is: 

wae y? = 4ax 4 samo A ow fyot POR $8 VaR sa onal 8 fh Purdy m Ws Ww vec Bl aie 


aan QR aMila via at! fags Q aie Ral weal G sax HT Ai s— 


A A 2A 4A 
A) — Bi C= Di 
(A) oy (B) Fi (C*) - (D) 7 
Q(at’,2at) 
P S(a,0) 
a —2a 
Re) 
Equation of QR is (QR OI GatHrxer 8) 2x — (t, +t.) y + 2at,t, = 0 
ax-(t-t) -2a=0 (1) 
ir distance from (0, 0) to the line (1) is aT (1) We (0, 0) F aa GF eI 
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Sol. 


Sol. 


/\ 


Area = 5 QR x Lr distance from origin aapa = — x QRx Lr 


ye) 


A= ae(t+1) 


Now the difference of ordinates aia aifeal 4 ata 


Bate 2 le 2a{ 1-1) oe oe 
t t a? a 


AB is a chord of the parabola y? = 4ax with vertex at A. BC is drawn perpendicular to AB meeting the 
axis at C. The projection of BC on the axis of the parabola is 

virt A diet Wades y2 = 4ax HI Vm vila} AB S| AB ada BC Viel onl @ GI set w C uy fad 21 
acd H sa we BC oi yay s— 

(A) a (B) 2a (C*) 4a (D) 8a 


B (at’, 2at) 


A D C 
(0, 0) (4a + at’, 0) 
2 2 
Slope of AB = — AB ol sav = — 
BC = 
2 
equation of BC ;BC oT UAtpet 
t 
—2at=-— (x-al? 
y 5 ( ) 
put y=0 y =O Ww 
xX = 4a + al? 
in A BDC fayst BDC 4 
DC? = BC? — BD?= 16a? + 4a?t? — 4a7t?= 16a? 
DC = 4a 


If P,Q, and P,Q, are two focal chords of the parabola y? = 4ax. then the chords P,P, and Q,Q, 

intersect on 

(A) tangent at the vertex of the parabola (B*) the directrix of the parabola 

(C) atx =-2a (D) y = 2a and x =-2a 

afe P,Q, aie P,Q, waaay? = 4ax HT at ae ofary 8) aa ofary P,P, sik QQ, fou we ufiede aed 
3 | 


(A) Uetaa H AF we Wat WaT aT (B*) aera HY Praca we 

(C) x =-2a U8 (D) y = 2a3ik x =-2a te 

Let co-ordinate of P, and P, be (at? 2at, and (at, 2at, | then co-ordinate of Q, and Q, are 
a —2a a —2a i 
2b and vie oe respectively. (- P,Q, and P,Q, are focal chords) 
1 1 2 2 
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*. Equation of P,P, is 
y(t, + t,) = 2(x + at,t,) (i) 
replacing t, by — 1/t then euation of Q,Q, is 


Cia) eae) 


> -y(t, + t,) = 2(x tt, + a) (ii) 
adding (i) & (ii) we get 

0 = 2(1 +t,t,)(x + a) 

2(1 + t,t) +0 

x+a=0 


Hindi. 411 P, sik P,& fain sik & 


dd Q, aR OQ, Mexwin HAR: 


a —2a a —2a 
ee)" (Ee) 
: P.Q, 3i& P,Q, aria sfrarg = |) 
P,P, mT Garett zs | 


y(t, Bole 2(x + at,t,) ..(i) 
t, B1 - 148 scr QQ, set eee 8 


od 1 1 
car mate ac) ac 
> y(t, + 4) = 2(xtt, + a) -il 
(i) 3H (ii) SL GSA WR 
0 =2(1 + t,t,)(x + a) 


2(1 + t,t) #0 


x+a=0 
6. The vertex of the locus of a point that divides a chord of slope 2 of the parabola y* = 4x internally in the 
ratio 1: 21s 
Wad y? = 4x ot yard 2a) Vat wl 1:24 srafeufora ae arel fergel & farguea or vit 8 
12 8 1 2 8 11 
A) |=— B) | =,— C* D) | == 
a) (32 @) (3.3) 0 (2.3) [3.3] 
Sol. Let P(tf,2t, )and Q(t,2te] be exremities of the chord with slope 2. 
2t, -2t . 
cre =2 > t, +bh= 1 (i) 
Let R (h, k) be co-ordinates of the point which divides PQ in the ratio 1:2 then 
2 2 
h _ at; +t5 ies 4t, + 2t, 
3 
or 3h = 2t?+(1-t ,)° and 3k = 4t, + 2(1 —-t,) {from equation (i)} 
Eliminating t,, 3Sh= 5 2 -{*? J +1 


copes Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jnalawar Road, Kota (Raj.) — 324005 


vi Resonsnce” 


ADVCS - 4 


Educating for better tomorrow = [Eee 7800 258 5555 | CIN: U80302RJ2007PLC024029 


Hindi. 


Sol. 


/\ 


or 9k? - 16k— 4h +8 =0 


> k2 — 16k 4h 8 =0 
9 9 9 


2 
Locus of R(h, k) is [y-3) = *{x-2] 


which is a parabola with vertex & 3) 


AT P(t7,2t,)s€Q(t,2ty) maoraT 2 a citar a ARE SI 
2t,—2to _ 
foie 

R (h, k) fag & Meera & ot PQ a! 1:24 arcfanfora wea o| 
nat tte az ka 4h t+ ete 
3 3 


> t+t=1 (i) 


3h = 2tF + (1-t,)? MX 3k = 4t, + 2(1 -t,) (aster (i) S} 
t, a facta Het aR, anos (852) -( 2) +1 
a 9k? — 16k - 4n+8=0 

16k 4h 8 | 


> fea 0 
Gurion 6 


> ef-gh8) f 
R(h, k) ar fequer [y-3) -4{x-2) 


which is a parabola with vertex G 3 


AB, AC are tangents to a parabola y’ = 4ax. p,, p, & p, are the lengths of the perpendiculars from A, B 
& C respectively on any tangent to the curve, then p,, p,, P, are in: 

(A) A.P. (B*) G.P. (C) H.P. (D) none of these 

AB aie AC uraeta y? = dax of wast Yar 2) fegail A, Balk C8 am af feet wet te we as a 
AAA WAT: p,, Py T Py El, TT pz, P,, P, fA Het FB 

(A) . 3. (B) 3. #. (C) 8. #. (D) S44 O alg sel 


(at.t,, a(t,+t,) 


Cc 
(at,’, 2at,) 
Let the tangent is x = 0 
then, p, = [at,?| 
Pp; = at,?| 
p, = [at,t,| 
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pis Dis Bi, arein:- GP. 


Hindi. 


(att,, a(t,+t,) 


Cc 
(at,’, 2at,) 


AT east eT x =0 


4, p, = |at,?| 
= |at,?| 
= |at,t,| 
Dp, Py, Ps TAR a A S| 


8. The mirror image of the parabola y? = 4x in the tangent to the parabola at the point (1, 2) is 
waded y? = 4x @ fers (1, 2) uy Sie aE wast tar 4 ueaers or atu ufafaed 8 
(A) (x= 1)? = 4(y — 2) (B) (x + 3)? = 4(y + 2) 
ao (C*) (x + 1? = 4(y— 1) (D) (x- 1)? = 4 (y- 1) 
ol. 


(1, 2) 


(0, 0) 


Equation of tangent at(1, 2) is 
2y = 2(x + 1) 
X-yt1=O0 a... (i) 
image of (0, 0) in the line (i) is (— 1, 1) 
.. vertex of required parabola will be (— 1, 1) 
Hindi. 
(1, 2) 


(0, 0) 


farq (1, 2) Oe Fel PSI GI Galax 

2y = 2(x + 1) 

X-y+1=0 ©... (i) 

(0, 0) ar eeq (i) F ufafara (-1, 1) 81 
arte urge or ey (-1, 1) 81 


9. A normal chord of the parabola subtending a right angle at the vertex makes an acute angle 6 with the x 
—axis, then 0 = 
(A) arc tan2 (B*) arc tan 2 (C) arc cot af2 (D) arc cot2 
was & eit oe Baal sa are afters Va, sat HS MA VA GTO gard? ede = 


(A) arc tan2 (B*) arc tan 2 (C) arc cot J2 (D) arc cot2 
Sol. 


P 
(at,”, 2at,) 


q 
(at,’, 2at,) 
Slope of OP « slope of OQ OP @ vat « OQ H yar 
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a (1) 

also A2iT ee eee 
ty 

4 -t7-2 

ht 

t?=2 

=+ 2 

slope of normal at P =-t, => tano= J2 = 6=tan' (V2) 

Pw aftcrd a aM =-+t, => tand= /2 = O=tan' (V2) 


10. ‘If two normals to a parabola y? = 4ax intersect at right angles then the chord joining their feet passes 
through a fixed point whose co-ordinates are: 
(A) (— 2a, 0) (B*) (a, 0) (C) (2a, 0) (D) (—a, 0) 
afe ude y? =4ax& al aftera Gaal oy ufede Ged el, Gl Sam Uel oH fem are sitar vp Rew 
fag a quad 8, at rad Resin 


(A) (— 2a, 0) (B) (a, 0) (C) (2a, 0) (D) (—a, 0) 
Sol. y=4ax  _...... (i) 
ae slopes of the two normals at the points P(t,) and Q(t,) are — t, and —t, respectively 
ee) ——s > tt,=—-1 


equation of chord joining P(t,) and Q(t,) is 
2x —y (t, +t.) + 2at,t, =0 


> 2x—y (t, +t) -2a=0 
> (2x-—2a)-(t,+t)(y)=0  .... (ii) 
(ii) will always pass through (a, 0) 
Hindi. y= Zax aes as 
fag P(t,) Td Q(t.) oe arora GH yarray Har: —t, vd-t, 81 
cu CU 1 > tt, =-1 
farg P(t,) vd Q(t) ot Far ateft sat G1 aArHxer 
2x —y (t, — =0 
> 2x-y(t4t)—2a=0 = (2xS2a=tie yy — Oem .....% (ii) 


wt fe wea (a, 0) S Jord BI 


11.% If a parabola whose length of latus rectum is 4a touches both the coordinate axes then the locus of its 


focus is 

afe als wraeay foram ata ol ads 4a gore @, fee sel ol wet oe a, WT seal ay a 
fargua 8- 

(A) xy = a? (x? + y*) (B*) x?y? = a? (x? + y?) 

(C) x? — y? = a? (x? + y?) (D) x?y? = a? (x? — y*) 


Sol. 
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Hindi. 


12.23, 


Sol. 


Hindi. 


/\ 


Lr from focus to any tangent meet the tangent at vertex. 


1 1 : 
> +>+—>a =—7 ~ 80 locus is a? (x? + y’) = x*y? 


Soa= 


5 3 ta QQ aaag at =a 
wa QQ’: P+ = 
ee ee ee ee 


Te +e “= weifery fearguer a? (x? + y2) = x°y 


re ke 
T is a point on the tangent to a parabola y? = 4ax at its point P. TL and TN are the perpendiculars on 
the focal radius SP and the directrix of the parabola respectively. Then: 
waaay? = 4ax & fori fag P uy Sith wey wast te ue os fag T Rad 81] TL aie TN wae: aria 
fsa SP sik urdea al Pact we aes et, ai 
(A) SL = 2 (TN) (B) 3 (SL) = 2 (TN) (C*) SL= TN (D) 2 (SL) = 3 (TN) 


Triangles PLT and PRT are congruent 


- PL=PR 
and since PS = PM 
= SL = RM 

SL = TN 


frst PLT va PRT waters @ | 


‘ PL=PR 
qf  PS=PM 
=>  SL=RM 

SL=TN 
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13. 


Sol. 


Hindi: 


14. 


Sol. 


/\ 


In the parabola y* = 4ax, the locus of middle points of all chords of constant length c is 


Wad y? = 4ax 4 sae aay cH) SA Vasil m eq ferg or falquea ge 


(A) (4ax — y’)(y? — 4a?) = a?c? (B) (4ax + y?)(y? + 4a?) = a?c? 
GS rae (D*) (ax — y2)(y? + 4a) = atc? 
iven =C 


Let A(at;,2at,) and B(at3,2at, ) If P(h, k) be the middle point of AB then 


(h, k) = [sia za 


2 2 

OW 6 6 k 
or —=t>+ts and —=t +t 

a 1 2 a 1 2 

2h k® 2h k? — 2ah k 
or a = (t, + t)? = 2t,t, or 2t,t, = aoe ae or tt, 7 Ba and t, + ie = 4 
since |AB| = 

2 

or (at? —at3) + (2at, — 2at,)? = c? > at, -tjAX(t,+t)2+4}=c? 


K2 4(k —2ah) K2 
> a{(t, + t,)? — 4t,L}{(t, + t,)? + 4} = c? > a?, — — Fapsoe ee +4) =C? 
a B) 


a? a? 


Hence locus of mid point of AB is (4ax — y?)(y? + 4a?) = a?c? 


fear Tat 8 | |AB] =c 

art A(at;,2at,) and B(at3,2at, ) 
afe P(h, k), AB or Hea farg & aa 
ho J ee Zaha | 


2 2 2 2 
, & — 2k “eh +4a =e ~~ (dah — k2)(ke + 4a2) = atc? 


e] 


2 2 

2h k 
a a 2 and —=t, +t 

2h k? 2h k? — 2ah k 
al A = (t, + t,)? = t,t, Ul att, = oe os Ul tt, and t, + t, = a 
qie = |AB| = 

2 

a (at? —at3) + (2at, - 2at,)? = c? > a(t, -t{(t,+t)2+4}=c 


K2 4(k? -2ah)| (42 
=> aA, +1)? 4AM, +t) +4p=0? > at +4h oo 


2 2 
a 2a 
k? — 2k? + 4ah | | k? + 4a? 
=> ae = Cc? 


Y 


(4ah — k2)(k? + 4a?) = ac? 


a? a 


ad: AB Hea faq or faquer(4ax — y*)(y2 + 4a2) = a2c? 


Through the vertex 'O' of the parabola y? = 4ax, variable chords OP and OQ are drawn at right angles. 
If the variable chord PQ intersects the axis of x at R, then the distance OR is equal to 

(A) 2a (B) 3a (C*) 4a (D) 8a 

Wad y? = 4ax & BF ‘O'S UM Tell ae Giary OP Wd OQ WAS gard Ey Sich wil 81 ale ae va 
PQ, x-siat oT fag Ru ufeede Ged @, al Re oifory fh qt QR uday & aad H aay B | 

Let the equation of line PQ be y=mx+c 

by homogenization 
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= 2 
panes (2 ™) - ye + tax _ 4axy , 
Cc Cc 
It is the equation of |' lines passing through 0(0, 0), then coefficient of x? + coefficient of y? = 0 
Hence 1 ee 0 > Le stevens (1) 
Cc Cc 4a 
y=mx+c cuts the x-axis 
ai a(-£. 0| “— Ofeo oe [from (i) 
m m 
Hence OR = 4a =Latus Rectum 
Hindi. ArT tat PQ @ Vet y=mx+ce 
CATIA, Ha, TS 
te 2 
ye = dax, (at) = ee 4amx*  4axy _ 0 
Cc Cc Cc 
Gi fe O(0, 0) F YOR Teil ata VT HT Wet s | 
ara: 1 ee a a eee (1) 
c C 4a 
y=mx+c xe HR [-, 0} ae are 
m 


aa: (1) @ OR = 4a = afters 


15.z% From the focus of the parabola, y? = 8x as centre, a circle is described so that a common chord of the 
curves is equidistant from the vertex & focus of the parabola. The equation of the circle is 
(A*) (x- 2)? + y? =9 (B) (x- 2)? +y?=3 
(C) (x =2)e eyo=2 (D) k-2)? +y*=1 
Wace -y? = 8x bl a ol dee AMX Uh dd Sa YOR saa oil & fh dw al vw suatis via 
wae a a va BS GS Ga Gl ue el] ga ol Awe & 

Ans. (x-—2)?+y?=9 


Sol 
y? = 8x 
focus : (2, 0) 
radius = SP=1+8 =3 
equation of required circle is (x — 2)? + y?=9 
Hindi 
y? = 8x 
aft : : (2, 0) 
% fret =SP=V1+8 = 
ea & ase ga or aAlHet (x — 2)? + y2=9 
t Simon chord x =1 
16. If from the vertex of a parabola y? = 4ax, a pair of chords be drawn at right angles to one another and 
with these chords as adjacent sides a rectangle be made, locus of the further angle of the rectangle is 
(A) y? = 8a (x — 8a). (B) y? = 4a (x + 8a). 
(C) y? = — 4a (x - 8a). (D*) y? = 4a (x — 8a). 


afe waa & WF OW we via gH OA Wd OB TT Ve cae BU BAO sad 8, Sha ora zB! 4 
Vas Gl SIA YoY cH YH sad OACB sara viet 8) fee wifey fe sraq m we O a farguy 
Uday y? = 4a (x—8a) 2 
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Sol. — Let the equation of the parabola be y? = 4ax and O be the vertex of it. If OP and OQ be the two 
adjacent sides of the rectangle OPRQ and the co-ordinates of P and Q be (at,?,, 2at,) and (at,, 2at,) 


respectively ; then the equation of the line PQ will be 

2x —y (t, + t,) + 2at, t, = 0 scsa(l) 
The equation of the lines joining the origin the points of intersection of the parabola and (1) are 
obtained by making y? = 4ax homogeneous with the help of (1) ; so, we get 


y? = 4a. x. vila) 2x 
2at,t. 
P (at,’,2at) 


(> 
LY 


Q 
(at 72a) 


> 2at,ty? — 4a (t, + t,)xy + Bax? = 0. 


If the lines are at right angles, then the sum of the coeff. of x? and y? should be zero, hence 
2at,t,+8a=0 or toe4-0, (2) 
Let M is the mid-point of PR, then its co-ordinates will be 
dig = ateeates eats 
2 2 
Let the co-ordinates of the read. point R be (h, k) then M will be the mid-point of OR ; also as OPRQ is 
a rectangle, so, we get 


h+0 at? +at3 
aes = z or h=alt2+t2) © sannee (3) 
Dat, +2 
and = : a ay 6 ob keene, «=a (4) 


To get the reqd. locus, we have to eliminate t, and t, from (2,) , (3) and (4), so squaring (4), we get 
k? = 4a? (t,?+ t,2+ 2t,t,) = sar {2 2-4) 


{as t,?+ ,?= h/a by (1) andt,t, =—4 by (2)} or k® = 4ah — 32a? 
Generalising, we get the reqd. locus as y? = 4a (x — 8a). Proved. 
Hindi AM Wats ol Wilmer y? = 4axe| aa guar wis Ow! ale sad OPRQ OI al sat You OP vd 


OQée aa Pwd QS fica wae: (at,2, 2at,) vd (at, 2at,) B, a teat PQ aH witaer 
2x —y (t, + t,) + 2at, t, = 0 w(i) 
wal (1) Va URaca  uitesa fags al yo fag G Mod ue urd Laisil Glen (1) Hl Gerad a y? 
= 4ax &) GAG FAM G UT Bld ZI 
dase Gare 
2at,t. 
P (at,’,2at) 


=> 2at,t,y? — 4a (t, + t,)xy + 8ax? = 0. 


"ae *az 

) 

ae Rae SAH Ue sl, A eS YO Vd yo POH GI UT ya sl aAley| 
2ati,+8a=0 U tie+4=0 0 2 eee (2) 


art PR or wafers Mel, a sab freeia 
(#4 +at§ 2at, a) 
2 
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art amitte fag Ro freee (h,k) 8, at OR @ Feafeg M erm ae OPRQ aad eM G agqur 


2 2 
h+O _ aly + aty ar healt?+t) 90 we (3) 
2 2 
og k+0 _ 2at, + 2at, a k = 24 (t, 4 t,) re (4) 


2 2 
amie faegua sid oe & fey (2), (3) vd (4) Ht era Ut, vd t, of faga wea aifey 
k? = 4a? (t2+t,2+4 2tt,) = 4a? { -2.-4)| 


{t,2+ t= h/a by (1) 8 vad tt, =— 4 by (2) B} ark? = 4ah — 32a? 
aise farguer y? = 4a (x — 8a). 


17. A line of fixed length (a + b) moves so that its ends are always on two fixed perpendicular straight lines. 
The locus of the point which divided this line into portions of lengths a & b, is: 
(A*) an ellipse (B) an hyperbola (C) a circle (D) a straight line 
frat aas (a+b) ol vm Ye sa YH af Heit & fo sum fee eden at Ree crgaq ene ue ved 


81 Ue fers or fegua ul se tM Sraanbaang & al 4 fous Hea el, & — 


(A) dtdga (B) stferaxacra (C) ga (D) Gxet FST 
Sol. Let the fixed lines are co-ordinate axes 
from diagram h=bcos@ > k=asin0 


h? k? 
> be + = 1- which is ellipse 
a 
Hindi. ari fad tery freer siet et 8 | 
Farag h=bcos 0 = k=asin0 


2 
pepo oe SUNSET AINE 


18.2%. Coordinates of the vertices B and C of a triangle ABC are (2, 0) and (8, 0) respectively. The vertex A is 
varying in such a way that 4 tan =: tan — 1. Then locus of A is 


fryat ABC & wisi Bae C & frase war: (2, 0) dem (8, 0) S| BS Ase WHR TWA oral @ fh 4 tan 


Stan = =12, th Aw fiegua 8 - 

(A*) (x-5)? ‘ y® 4 (B) (x-5)?  y? 4 
25 16-25 

2 2 

() OP Foy (py MY gas 

25. «9 9 | 25 
Sol. AAS tan od [STS HO) Pema O) 4g AF a4 eee Magy Owe 

2 2 s(s —b) s(s —C) Ss 3 3 
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19. 


Sol. 


20. 


Sol. 


Hindi. 


/\ 


but cif 2s=at+b+c=16> b+c=10 
Hence locus is an ellipse having center = (5, 0) 
aa: fargue ba (5, 0) del YH atdgd er | 

2ae =6 and siz 2a = 10 

b? = a? -a’e?= 25-9 =16 

Equation of ellipse efeiga at wtaecr 


2 2 
(x5) yy 
25 16 
The locus of point of intersection of tangents to an ellipse a oe = 1 at the points, the sum of whose 
a 
eccentric angles is constant, is : 
(A) a hyperbola (B) an ellipse (C) acircle (D*) a straight line 
2 2 
Sega 5 tig = 1 Ret Fergal, frre acstta woth amt ater ota 8, oe ete ore eet ealh 
a 
wieese fag or faegue & — 
(A) sifeuaera (B) deta (C) ga (D) axe Ye 


Point of intersection of tangent at point having eccentric angle ‘a’ & ‘B’ is 


fagai Rr Sepa HIT ‘a’ vd ‘B's, Ue Sie TA wast Yansil or uit fag s— 


acos{ * asf) 
- 
2 


bsin( “2 
k = -* a +f =constant Rete (let AMT k) 
cos =f) 
2 
hence ad: We — 
k btank 


hence locus is straight line. aa: fa-quar Ya Ural Yet SrA | 


An ellipse with major axis 4 and minor axis 2 touches both the coordinate axis, then Locus of its centre 
is 
Ua aga ot aris 4 cen aysa 28, few sei ol wet aed! 8, da guh Ga or farqua st 


2 

(A) *-y=5 (B) x2.y? = 5 (C) or +y?=5 (D*) x+y? =5 
Statement-1 
Let the director circle is (x — h)? + (y — k)? = a? + b? 
origin lies on director circle 
> h? +k? =a?+b?=5 
Locus is x? + y?=5 
Statement-2 true 
Pa -1 
ar fer frame gat (x —h)? + (y—k)? =a? + b? 8] 
wes frame ga wy Rera 8, 

h? + k? = he b? = 5 
— X24 y? = 


oa yeni 
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21.3 


Sol. 


22. 


Ans. 
Sol. 


/\ 


An ellipse with major axis 4 and minor axis 2 touches both the coordinate axes, then locus of its focus 
is 


we deigd foram crest va ayaa Gl aragal Hae: 4vd 28, ala Mell sell ot cael ara 8 gual 


aif or faeguer ert | 
(A) (x? — y?) (1 + xy?) = 16 x? y? (B) (x? — y?) (1 — x?y2) = 16 x? y’. 
(C*) (x2 + y?) (1 + xy?) = 16 x? y? (D) (x? + y*) (1 — x?y) = 16 x? y?. 


Statement-1 : Let focus of ellipse are (a, B) and (h, k) 
rl sar ateiga HY art (a, B) Va (h, k) SI 


* Product of length of perpendicular dropped from focus on any tangent is b? 


aa S driga a feet A east tar we Stet Ta AST Sl AMSA SI Ya bk aeray sla BI 


1 
[Lhe Sos= 
a a h 


Kb=1=B= 2 


Now distance between focii is 2 ae 


alat aiftal @ ae qi 2 ae 


2 
. haa the pal 228) E14 


2 2 
h- i +|k-— al = 12 
h k 
After simplification Se Ge Ue (h? + k2) (1 + h2k2) = 16h2k2 


Hence the locus std: fa-quer (x? + y2) (1 + x? y?) = 16x? y? 
Statement-2 Standard result. 4am GRU | 


A series of concentric ellipses E,, E,, ...... , E, are drawn such that E, touches the extremities of the 
major axis of E,_, and the foci of E, coincide with the extremities of minor axis of E,_,. If the eccentricity 
of the ellipses is independent of n, then the value of the eccentricity is 


., Cae V5 -1 
(C) ear ae 


ded ddgd £6, ...,E sa yor wie wa é fe deg £ 
eal Oka & A E a afte Ed aque & Rei w dort 2 
Ae Orel 8 A SeHaa GT AM Sa HPS | 

V5 -1 

2 

The figure shows two ellipses E,_, and E,. 


The eccentricity is given to be independent of n, implies that the ratio of minor axis to the major axis, is 
same for all the ellipses. 

For ellipse E,_,, let 

minor axis = b, major axis =a 

For ellipse E,, we have 


minor axis = a, major axis = OE = [- Bis the focus of E,] 
e 
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Hindi. 


23. 


Sol. 


24.73 


Sol. 


/\ 


assuming e to be the eccentricity. Thus, we have 


2 
ba ae e?+e-1=0 
a /e 
, 5-1 
gives e= a [*. e must be + ve] 


faa 4 cl degd E,W E cee wa | 
fear & fe eegul at schaa nS was @ forstan sel & fe att Aegdl & fey des wd ayaa GT 
AU Vp GAM ze 8 | 


aga E , & faa — 

AT oyster = b Ud chest = ad 

digi Eee fay = 

AY = a, Sasa -= -? 

[- E ot af Be] 

Vad Hi ‘e’ Ad sy — 
Dahle => mm e?+e-1=0 
a b/e AT 


fears e eal ! [. ‘e aac era areal] 


x2 y? ye x2 : 
If e and e’ are the eccentricities of the hyperbola ae = 1 and Woes = 1, then the point 
a a 
11 
—,— |lies on the circle : 
ee’ 
(A*) x? +y2=1 (B)xX*+y?=2 ES ae (D) x? +y?=4 
2 2 2 
afiea e afarara ~—-Y -1q Y_ "Laat wba & at fg |S —,— |fea ga we Rea 
a? A be tae 
erm 
(A*) xX? + y? =1 U8 (B) x? + y? = 2 WX (C)?+y?=3 WR (D) x#*?+y=4 5 
x Tay __ de cone: 
a ff Be eo 
y i eres _b? +a? Sena eee ae ‘ NY oe 
—_— Be b? Ge (2 TRE Rie [eee 0 ee lee 


So the point lie onx?+y2=1 (ia: farg x2 + y? = 1 Oe Rea 2) 


2 2 
P is a point on the hyperbola ie = 1, N is the foot of the perpendicular from P on the transverse 
a 


2 


axis. The tangent to the hyperbola at P meets the transverse axis at T. If O is the centre of the 
hyperbola, then ae ON is equal to : 


afe P afaeraa * —; Pe a to ate fg BONN Ag PA GT oe ST a a OTe E 
a 

afaraea & fry Po wast te, aque sat ar fag T ue faa 2) afe O afaoraea of Ge zB, a 

OT. ON @ 4 & — 

(A) e2 (B*) a2 (C) b? (D)b2/a2 
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25. 


Sol. 


Hindi 


/\ 


Equation of tangent at P (0) 
P (0) Ue Tae Lal HT SAH 
xsecO —-ytan@ 

a b 


T (acos6, 0), N (a sec 9, 0) 
OT. ON =|acos @||asec@|=a? 


=1 


2 2 
Tangent at any point on the hyperbola ~ a = 1 cut the axes at A and B respectively. If the 
a 
rectangle OAPB (where O is origin) is completed then locus of point P is given by 
: a? b2 a? b2 a? b2 
(A*) aad =] (B) 2 =1 (C) ee = (D) none of these 
2 
afrerert 2 =1 foal fas uy Gidt ag wel Lal sal Hr Hae: fe-gail A a2 BU aied! 3 
a 
afe sad OAPB (sel O ¥et fers 8) GI WUT fear ony, al P aw farqua & — 
apa? ae ob? a* be : : 
(A*) =-= =1 (B) += =1 (C) —--= =1 (D) S44 G oly ae 
x" oy x" oy Vn. 
2 2 
x 
ab 
tangent at point P (a secé, b tané) 
xsecO_ ytan0 _ x . y 7 
a b acos@ (—bcot6) 


Point A(acos®, 0), B(0, — b cot6) 
Cordinate of point P is 
(h, k) = (a cos0, — b coté) 


cos0 = —, Pigiaae 
b 
coté = w mes 
a? —h? b 
h? k? 
a’ =h* 6° 
a? b? 
me 
So locus is 
ab, 
x? y? 
2 7 y? - 
ao a 
fa-g P (asec, b tané) Ue wet tae 
xsecO_ ytand aaa x n y 2 
a b acos@ (—bcoté) 
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fa-q A(acosé, 0), B(0, — b cote) 
fag P@ fideia 2 
(h, k) = (a cos, — b coté) 


cos0 = uly cote es 
a b 


2 2 
am: farguer eae | 
y 


x2 


2 2 
26. If the chord of contact of tangents from two points (x,, y,) and (x,, y,) to the hyperbola a a = 1 are 
a 


at right angles, then Mi Xe 


is equal to 
Y1 Yo 
2 


al fa-gait (x,, y,) Ta (x,, y,) @ sifearaera <i =1 W Sie ay wel wee ao east oad ue 


a> be 


rec] fc) Le ap is = 
Y1 Yo 


Sol. Equation of chord of contact from P (x,, y,) 
XX _ YM _ 
ae b* 
XXp WV 4 
ee [se 
». Product of slopes=-1 > “1% =— a 
Yi Yo b 
Hindi. P (x,, y,) @ agi oflal Gr wAlHxt & 
XX Wy 
4? b? 


similarly from Q (x, Yo), 


2 2 
27. The sides AC and AB of a triangle ABC touch the conjugate hyperbola of the hyperbola = - 2 =1at 
a 
C and B respectively. If the vertex A lies on the ellipse ~ s+ We 1, the side BC 
a 


oa 


(A*) must touch the ellipse 


(B) must cut the ellipse at two distinct points 


J. Resonsence” 
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Sol. 


Hindi: 


28.23, 


/\ 


(C) may not touch the ellipse 


(D) may cut the ellipse at two distinct points 


2 2 
fryst ABC &t YsTY AC sie AB oil siffueacas oe agen sfeoraera et east aed 81 afe 


a? 


x2 y? 
aga —— +2 =108 eft ARea & aa Yo BC 


2 2 


© 
oO 


(A*) deiga savy wast wel 2 | 

(B) @ fifa fergsi_ay dheign uftede pear 2 | 

C) deg or wast vet peat 8 

(D) @ ffs fergeil ux didgud vitesse HY wad 8] 


2 2 
Let the vertex A be (a cos 9, b sin 8). Since AC and AB touch the hyperbola = — = =-1, BC is the 
a 


chord of contact. Its equation is 


XCosO _ ysin@o meee x cos 0 d y sind 


= = 
a b a b 


‘ xX cos(z — 8) ri y sin(z — 9) 
a b 


=H 


2 2 
which is the equation of the tangent to the ellipse = + = = 1 at the point 
a 


[a cos (1 — 9), b sin (x — 8)]. 


Hence BC touches the given ellipse. 


2 2 
aT xity A (acos 0, bsin6).81 af AC six AB afauraca — in wil 
a 


xcos@ ysinO  _ _Xcos@, ysin® 
a b a b 


=" 


arega a @ farg [a cos (x — 6), b sin (xn — 6)]. Ue Vat LT GT GAH aia: fea wat dheiga 


a? 
BC a! wel wea 2! 


2 2 
Tangents are drawn from any point on the hyperbola ae = 1 to the circle x? + y* = 9, then the 


locus of mid-point of the chord of contact is 


2 2 
oftermaa 2 = 1g Rent fart fg 8 ga e+ y= 9 oe ref ery GA Gh B) ref otter & 


ae feeg or feu ara afer | 


copes Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jnalawar Road, Kota (Raj.) — 324005 


® 
Resonsnce : aie ri 
Educating for better tomorrow = Te = 7800 258 5555 | CIN: U80302RJ2007PLC024029 


ADVCS - 18 


Sol. 


Hindi. 


/\ 


4 9 
2 2 2 2 
(C) x re 2 | 2 a2 
9 4 9 


Let a point on given hyperbola 


(8sec0, 2tané) 


Equation of chord of contact 


(8sec8)x + (2tan8) y =9 


Let (h,k) is mid point of chord of contact 


then 
hx + ky —9 = h? + k?-9 
hx + ky = h? + k? 


9 4 9 
ye 2 gery 
(D) a y 
9 4 9 ) 
a eeue (1) 
etre (2) 


(1) & (2) represent same line, so 


3secO 2tand 9 


h a 
seco = males tan6 = es 
h* +k 2(h* +k*~) 
sec?6 — tan?0 = 1 
Qh? Bike | 
(h? + 2feuee ee oe 
4 


— Oke = = (he + ke} 


h2 k2 5 (h? +k? )? 
9 4 81 


2 2 
Locus of (h,k) is ___ £ 
9 4 


2 
x? +y? 
g 


ari fea wy aftaeacra ue wa fag (3sec0, 2tand) # | 


eat Ural rT PArepecr 
(8sec8)x + (2tan8) y =9 


ari east Girat & aes fag (hk) a 


hx + ky —9 = h? + k?-9 


hx + ky = h? + k? 7 


2) 
(1) cet (2) ve St tem of vefsia Hed 8, ota: 


3secO 2tand 9 
ho kh $k? 


sec?6 — tan20 = 1 
Qh* 8 1k* 
(ih? ak?) Aho ak? yr 


— 9k? = . (h2 + k2)2 


h2 k2 : (h? ke? \P 
9 4 81 


(hk) or fa-suer ~ y* 


Resonence® 
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29. 


Sol. 


Hindi 


30. 


/\ 


2 


2 
If AB is a double ordinate of the hyperbola a = 1 such that AOAB (O is the origin) is an 
a 


equilateral triangle, then the eccentricity ‘e’ of the hyperbola 


Re) 
(C) is equal oe (D) is less than B 
2 re 
afe sfearaera aaa oe 1 ot va fgatfe AB su yor @ fe fry OAB (O Falag 8) Vo THaTE YT 
a 


&, a afeardea HY Uch-aal e, &— 


2 


(A*) is greater than (B) is less than — 


= 


2 
A‘) — @ atm B) — 4 mF 
(A*) B (B) 5 
2 1 
C)  @ array 2 | D) — aor 
(C) B (D) B 
x2 y? 
Let the hyperbola be =a 72 = | & If PQ is any double ordinate then 
a 

P = (h,k), Q = (h, —k) & O (0, 0) is the origin 
: A POQ is equilateral => OP? = OQ? = PQ? 
> Wee 3 f_- (i) 

also (h, k) lies on given hyperbola 

ieee 

See ne ase: (ii) 

Be [Se 

(i) & (ii) 

22 2 
5 a See ee Vee 
3b° -—a a 3 
2 
ane”. 1 oo 2 on 


2 b? 
oft Pa (h,k), Q=(h,-—k) Va O(0, 0) Hz eI 
eas S = OP? = OQ? = PQ? 
= Mees es (i) 
farg (h, k) afeaxaera ae Rera 21 
2 2 
nae =f | see (ii) 
a b 
(i) &4 (ii) 
2n2 2 
= a 2? 29 > 38b’-a>0 3 en 
3b° —a a 3 
2 
eats Sotss a o> F ore> 


Let two variable ellipse E; and E2 touches each other externally at (0, 0). Their common tangent at 
(0, 0) is y = x. If one of the focus at Ei & one of the focus of Ez always lies or line y = 2x then find locus 


of other focus of Ei & Ex. 
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Ar al ae atdgd Ey sik Eo vm Ger al (0, 0) we aes wet Hed @ ale (0, 0) we Tey VAS VE 
YT y=xel fe Er we Vw als cen Eoue gael afi wed vam y = 2x ue Rea & ag Ei se Eo wt ay 
afrat ar farguer 8 


(A) y = 4x (B) y = -2x (C*) y=x/2 (D) y =-x/2 
Sol. y=xis angle bisector of y = x/2 and y = 2x 


y=, y=x/2 ale y= 2x OI OI agg z| 


PART - Il : SINGLE AND DOUBLE VALUE INTEGER TYPE 
ar - il: et Va f§—Gei AM We (SINGLE AND DOUBLE VALUE INTEGER TYPE) 


1. If range of values of a for which (a2, a — 2) be a point interior to the region of the parabola y? = 
bounded by the chord joining the points (2, 2) and (8, — 4) is (p, q) then value of p + qis 
afe a @ Wi ari ot uae forth fory faegsii (2, 2) site (8, — 4) fargo at erst aeit ofa @ grr 
Wadd y= 2x h aa & aeata fas (a2, a—2) SI, (p,q) & Ad p+qg Hl AM er— 

Ans. 02.82 


B Equation of line AB (<a AB oT dAlHxer) 
6 
-2 = (x2 
y r ( ) 
y-2=-xX+2 
L=x+y-4=0 
S, = (a-2)? — 2a? <0 
a?+4-—4a-2a’< => a?+4a-4>5>0 
—4a-—a?+4<0 a?+4a+4>8 
L,<0 (a+2)?>8 
a+a—-6<0 432s 2.9 ga 0-9/8 
-3<a<2 a>—-2+2J2 a<-2,J2-2 = 040./9 242 


so integral value of a is equal to 1 only. 


(gafey al Win HM Hac 1H array z) 


2. If ¢ is the distance between focus and directrix of the parabola 9x? — 24xy + 16y? — 20x — 15y - 60 = 0 
then £ is: 
ufe Ueaeta Ox? — 2dxy + 16y? — 20x — 15y — 60 = 0 w AMh aie Pac G sea gti ve aa Cae: 


Ans 00.50 
Sol. Here h?— ab = (-12)?-9- 16 =144- 144=0 AlsoA+0 
.. the equation represents a parabola 
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Hindi: 


Sol. 


Hindi: 


/\ 


Now, the equation is (8x — 4y)? = 5(4x + 3y + 12) 
Clearly, the lines 3x — 4y = 0 and 4x + 3y + 12 = 0 are perpendicular to each other. So let 


3x — 4y _Y 4x+3y+12_y (i) 


324 (-4)° V4? +37 
The equation of the parabola becomes Y?=X=4- ax 


.. Here a = 1/4 in the standard equation 
as (=2a=1/2 > 60 =3 


wet h? — ab = (-12)?-9- 16 = 144-144 =O 0M Az0 

2. TRIAD Pl GAR 

aa WAR (3x — 4y)? = 5(4x + 3y + 12) 

eT VTE 3x — 4y = Ose 4x 4+ 3y 4+ 12=0 UH GAR G gag 2) safe ArT 
3x — 4y By, 4x+3y+12 


WRaay Gl PH z | 
Ye=X=4- DX 
Ue a=/4ame ape a 8 | 


as @=2a=1/2 => 6£=3 


The number of integral values of a for which the point (—2a, a + 1) will be an interior point of the smaller 
region bounded by the circle x? + y? = 4 and the parabola y’= 4x, is : 

Ans. 00.00 

qd x?+y=4 aie ude y= 4x, Gd URag wile aa or ade feeg (-2a,a+1)em om fx ad win 
A at Sea 


The point P(—2a, a + 1) will be an interior point of both the circle x? + y2 — 4 = 0 and the parabola y? — 
= 0. 
. (-2a)? + (a+1)?-4<0 


i.e. 5a? + 2a-3<0 (i) 
and (a + 1)? — 4(—2a) < 0 
i.e.a2?+10a+1<0 (il) 


The required values of a will satisfy both (i) and (ii) 
From (i), (6a—3) (a+1)<0 

.. by sign scheme we get-1<a<3/5 _ ...(iii) 
Solving (ii), the corresponding equation is 
a?+10a+1=0 


“10+ 100-4 __ gyn g 


ora= 5 
. by sign scheme for (ii) 
-5- 2/6 <a<-5+2/6 ...(iv) 


The set of values of a satisfying (iii) and (iv) is 

-1<a<-5+ 2/6 

farg P(-2a,a+1), dq x2+y2-4=0 39 wae y'— 4x =06 arate am 4 fer erm afe 
*, (-2a)? + (a+ 1)?-4<0 


agid 5a? + 2a—-3<0 ...(i) 
aie (a + 1)? - 4(-2a) < 0 
aatd a2+10a+1<0 ...(ii) 


ad AM (i) aR (ii) Val GI UGS Hed 2 
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(i) 8 (5a— 3) (a+ 1) <0 fers Wore G 
 -1<a<3/5 ...(iii) 
GHHM (ii) HI FI HA Ww 

a?+10a+1=0 

a a= O#VIDON 4S 5 426 

(ii) 

~5- 2/6 <a<-5+2/6 ...(iv) 
(iii) S41 (iv) HT GIS HM Tel ad AA 
-t<a<-5+ 2/6 


4. A variable chord PQ of the parabola, y? = 4x is drawn parallel to the line 10y = 7x. If the parameters of 
the points P & Q on the parabola be p & q respectively, then (p + q) equal to. 
Waa y? = 4x ml Ue ay vial Yet 10y = 7x & safes Get we 2) ule waa o fg PamQg 
Wade PAT: pagel, a p+q al AA e 

Ans. 02.85 or 02.86 


Sol. 

P 

(ap’, 2ap) 

Q 
(aq’, 2aq) 
slope of PQ &t Yaurc = a? - ie 
a(p — q)(P + q) 

5. The parabola whose axis is parallel to the y-axis and which passes through the points (0, 4), (1, 9) and 


(—2,6), also passes through (Za) then the value of a is : 


Waay Hl He, y-sHa H PA & ae fa-gail (0, 4), (1, 9) silk (2,6) G Jordi & an [Za}@ Hy 


Jord 8 Td o GLAM Sr: 
Ans. 21.88 or 21.89 
Sol. As the axis is parallel to the y-axis, it will be x — a = 0 for some a and the tangent to the vertex (which is 
perpendicular to the axis) will be y — 8 = 0 for some B. 
Hence the equation of the parabola will be of the form 
(x — a)? = 4a(y — B) ...(i) 
when a, B, a are unknown constants, 4a being latus rectum. 
(1) passes through (0, 4), (1, 9) and (—2, 6) so 
(0 — a)? = 4a(4 — 8), 


i.e. a? = 4a(4 — B) (ii) 
and (1 — a)? = 4a(9 — B) 
i.e. 1—-2a+ 0? = 4a(9 -f) ... (iii) 
and (—2 — a)? = 4a(6 — B) 
i.e.4+ 404+ a? = 4a(6 —- B) (iV) 
3 
a=-— 
4 
a= as = i or B= ee ‘. from (i), the equation of the parabola is 
40 8 8 
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Hindi: 


/\ 


2 

“2X? 4 3x-y+4=0 > y = 2x°+3x+4> an2x(7| +3x Fa4g= 
af set, yet b UA 8 gufeay ys x-a =O art! fot a fay) aan ey uy wast ter 
(ol sat & aad Fl)y-—P=O8rh fot pa fay 
Ae: Wags H BATH HT BI 
(x — a)? = 4a(y — B) .-(i) 
SS 

1) fa-gsi (0, 4), (1,9) (-2, 6) @ Fora I 
o- ee B), 
aad o2 = 4a(4 — B) Pa(i) 
aie (1 — a)? = 4a(9 - B) 
agid 1-204+02=4a(9-f) _...(iii) 
aie (-2 — a)? = 4a(6 — B) 
agit 4+4a+02=4a(6-f) _ ...(iv) 


4 
eo By ewe, yoo Ul 2 ox  & ee ee y+2=0 
2 16 2 16 PB @ 


: 7 197 
“2X? + 3x-y+4=0 => y = 2x°+3x+4> a= 2% (7) 0 


Through the vertex O of the parabola y? = 9x, a perpendicular is drawn to any tangent meeting it at 
P & the parabola at Q, then the value of OP. OQ is 
URdera y2= 9x b> wie OU saat foe wel Met we aes Sa oe 8 OT Set tet a! Po cen Ueda 


ol Quy fatal &| OP. OQ= HI AM 2 


20.25 


y=amx+ = (i) 


equation of OP is 
1 


yao= x w+ (ii) 
m 


a/m 


V1 +m? 


equation (ii) meets the parabola at Q 


xe = dax > x = 4am’, y = — 4am 
m 


OP = 


OQ=4amV1+m?, OP. 0Q = 4a? 
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Sol. 


Sol. 


Hindi. 


/\ 


y=-— x ww (ii) 
a/m 
V1+m? 
wary (ii) Kaas HY Que fra FI 


tx? = dax = x = 4am’, y = — 4am 
m 


OP = 


OQ = 4am V1+m? , OP. OQ = 4a? 


The centre of the circle which passes through the focus of the parabola x? = 4y & touches it at the point 
(6, 9) is (a, B) then Ja — B| is 

Wadd x? =4y of at B Worst act aa se farg (6, 9) WX Vl HM el da oI Gx (a, B) & TA 
a — B| 


Ans. 23.00 


Xx, =2(y+y,) 

6x = 2(y + 9) 

3x=y+9 3x-y-9=0 
from equation of family circle is S + AL = 0 
S = (x — 6)? + (y— 91? + k(8x —-y— 9) =0 
is passes through (0, 1) 

36 + 64 + k(-10) =0 

100-10k=0 k=10 

xX? + 36 — 12x + y? + 81 — 18y + 30x — 30y -90 =0 
xX? + y? + 18x — 28y + 27 =0 

XX, =2(y + y,) 

6x = 2(y + 9) 

3x=y+9 3x-y-9=0 


qa & fpr pr ater S +AL =0 
S = (x — 6)? + (y— 912 + k(3x —y—9) =0 
(0, 1) 8 Jura 
36 + 64 + k(-10) =0 
100-10 k=0 k= 10 
® cope Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jnalawar Road, Kota (Raj.) — 324005 
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Ans. 
Sol. 


Hindi. 


/\ 


xX? + 36 — 12x + y? + 81 — 18y + 30x — 30y -90 =0 
xX? + y? + 18x — 28y + 27 =0 


Points A, B & C lie on the parabola y? = 4ax. The tangents to the parabola at A, B & C, taken in pairs, 


intersect at points P, Q & R. the ratio of the areas of the triangles ABC & PQR is : where 4 and yp are 
wm 
co-prime number then 4 + p is 


farg A, B sik C uae y2 = 4ax oe feed é| 34 fergail ue uae oT woet Peary Wie aE S| sa wast 
Yast AS A-al GH vp Wa aA ue a Hast: P,Quwug Rw yfaw|e wedi &| ay AABC VA APQR@® 


AA Bl sO A 8 get aot p wees dead 8 ag ae pe 
uu 


03.00 
Equation of parabola is y? = 4ax ....... 1) 
Let A = (at,?, 2at,) B = (at,? , 2at,) , C = ( 
Equation of the tangents to parabola (1) 
Viiexe? —i- Tim... (2) 
oo (3) 

and Vineet?  (—- 7. (4) 
Let the points of intersection of lines (2) , (8) be P; (3 
Then P = (at, t,, a(t, + t,)), Q=(at,t,, a(t, mae R=( 
Now area of AABC, 


ats ated 
A, = modulus of 5 late Zana 4 


(4) be Q and (2) , (4) be R. 
ills 


), 
att alt) 1.) 


Aiccun ates 


tow 
= modulus of : a 2arliseomta | 
ip) ete 
=a’ I(t, va t,) (t, aay t,) (t, <a t,)I 
Area of APQR 
atjt. a(t;+t.) 1 
A, = modulus of — |at.t, a(tp+t,) 1 
att; a(tg+t,) 1 
5 ltite t+t, 1 
= modulus of —|t,t, t,+t, 1 
tgt; tg+t, 1 
PY: to(t;-tg) ty-tg 0 
= modulus of : t3(tp-t,) t,-t, O| [R, > R,-R,, R, > R,-R,] 
it; “tget, 4 
= modulus of (t, —t,) (t, — t,) (t, — t,) 
ae 
= a! (t, _ t,) (t, as t,) tk t,) | 
Clearly Stee 
Uda Gl SAT y2=4ax kee (1) 


ar A = (at,?, 2at,) B = (at,? , 2at,) , C = (at,? , 2at,) 
wae (1) & faeg A,B, C Oe Cael Val oT VHT 
yt,=Xt ate saeees (2) 
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yo=xX+ ate ates (3) 
Ta ytz=X+at?e ee (4) 
ArT (2) , (3) ar uftreseat fag P; (3), (4) BT Q Vd (2), (4) oT RBI 
a P=(at,t, a(t, +t)), Q= A a +t,)), R= (at,t,, a(t, + t,)) 
AABC oT aap 

at,> 2at, 1 


at,” at, wr Ae 


_h 


aie. Pat, 4 


iy 4-4 
1 2 
= —.a. 2Zalt t 
9 2 2 
tg> ts 1 
= a? \(t, a t) cw) (L -t,)| 
APQR @I sate 
atjts a(t;+t.) 1 
atst; a(tg+t,) 1 
a a ee 
5 [tats to+t, 1/1 AIH 
inh tpety 4 
Be to(t;-tg) t;-tg 0 
= > [tslte-th) te-t 0 ol amie [R, >R,-R,,R,>R,-R,] 
iy) det 
(t, —t,) (t, -t,) (t, -t,) @T Ara 


ml AIH 


—_— 


Ai _2 
SA 


2 
Seer — ,) ern) =| - 
2 


9.~% A normal is drawn to a parabola y? = 4ax at any point other than the vertex and it cuts the parabola 
again at a point whose distance from the vertex is not less than i/2a , then the value of 2 is 


Wada y? = 4ax & wis & sea feel sa fag uy Gia a afters, aca ol yA: Vo Va fag uw 


areal & foraan sid S at at a aV2ad oa set Sl 81 aa A OT A 
Ans. 06.92 or 06.93 
Sol. Equation of parabola Uwaey HT GAlpery 


y° = 4ax 
0Q = Ja’tt + 4a? -at, i244 
QQ > 2/2a.2,/3 => 4/6 a 
as tp =t, — = @ AIR 
1 
P (at,’, 2at,) 
(0, 0) 
Q 


(at,’, 2at,) 


vi Resonsence”® 
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10. 


Ans. 
Sol. 


11. 


Ans. 


Sol. 


Hindi. 


12.23 


/\ 


If three normal are drawn through (c, 0) to y? = 4x and two of which of perpendicular then the value of c 


IS 
y? = 4x @ fay fg (c, 0) O a afters Gd ord 8 co AM sia olf foram fry ae a aftcrg 
aaa eT | 


03.00 
y = mx — 2am — am? Here uei a= 1 

0 =cm-—2m-m°% 

m? + (2—c)m=0 

m=0 m?=c-2 > C>2 
sum Urea m, +m, +m, =0 

aoe coe 

—k 


M,M5M. = — 
Pees a 


m,M,=2-C 
—-1=2-c = C=3 


2 2 


P & Q are the points with eccentric angles 0 & 8 + 7/6 on the ellipse + =1, then the area of the 


triangle OPQ ee : 
frig 1% eatvo+ 2/6 aR Bot S As Pate Q2 aa AY OPQ DH aaua eH 
03.75 


0 0 1 
a= | aeose bsind = 1/= 5 ab[cos 0sin(@ + «) ~sin 8cos (0 +) 
acos(0+qa) bsin(@+a) 1 


= &® sin[ 0+ 0-6] = PO oe 
2 2 


as hereea=5,b=3anda=7/6so A= * 
; 0 0 1 ; 
avi aaa A= —| acosé bsind = | = 5 ab| cos Osin(8 +a) —sin6cos (8+ «) | 
acos(0+a) bsin(®@+a) 1 


= & sinfo+a—0] = OD cone 
2 2 


qf wet a=5,b=3aR a=n/6 safe A= * 
If P is a variable point on the ellipse is G =1 whose focii are S and S’ and e, is the eccentricity and 
a 


the locus of the incentre of APSS' is an ellipse whose eccentricity is e, , then the value of ( + + lt is 
e 


Ans. 02.00. 
aft dhiga La toe ae fig Pe fret afl S oer S wer subTT ©, #1 oe APSS' 


2 
aaa HT fegur ve degu em forasl uchaa e, 8 Wd is Ol AM 8— 
1 
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Ans. 02.00 


Sol. PS = e{ acoso = a-—aecosd : PS’ = o{ © + ac0s0 = a+aecosd and SS'=2ae 
e e 
Let incentre be (h, k) 
h = 7ae(a —aecos 6) +ae(a +aecos 0) +2aecos 0 hie 2a7e* cos0 + 2a°ecos 0 
7 2a(1+ e) 2a(1+ e) 
ae” cos0+aecos 0 
= = ae cosd 
(1+ e) 
: : 2 2 2 2 2 
— bsin@x2ae _ besine équation Srelipae (2) [Se2) of ag OV (i+e)* _ 
2a(1+ e) 1+e ae be a?e? b7e? 
Hee ES Shee 
1+e Te e 
Hindi PS= o{ acoso = a—aecosd ; PS’= e| 2 + acos0 = a+aecosd adil SS'=2ae 
aMife sda (h, k) 8, a 
h -7ae(a—aecos®) +ae(a +aecos 0) +2a*ecos 0 igs 2a7e* cos 0 + 2a°ecosé 
2a(1+ e) 2a(1+ e) 
ae*cos@+aecos 0 h 
= = ae cos0 => cos = — 
(1+e) ae 
bsindx2ae — besin@ , h\ (k(i+e)) 
k= - equation of ellipse | — | + =| 
2a(1+ e) 1+e ae be 
x? Ve (lee)> 
(h, k) or farguer erm + 1 Oe dheige | 
a‘e b*e 
2,2 ya 
> a So Freel lesi peer 2. 2 
(1+.e)°are i+e i+e e, 
13. If (0, 3+ 5) is a point on the ellipse whose foci are (2, 3), (-2, 3) then the length of minor axis is : 
ufe drega forrnt arftat (2, 3), (-2, 3) 8, we we fag (0,3+ 5) & dd ay Ba ml aay 8— 
Ans. 04.47 
Sol. Let P =(0,3+5] and foci S = (2, 3), S’ = (-2, 3). 
P is a point one the ellipse if PS + PS’ = 2a 
= = bop pe pene 
Now, PS = (2)? +( v5") = /9 =3, PS’ = [2 +(v5) =3 => PS +PS’=6 =2a 
> 
Hindi. 4A P = (0, 3 +5) aen arfrai S = (2, 3), S’ = (2, 3). 
drdigd ux og farg P@ ufe PS + PS’ = 2a 
r r —\2 
ag, PS = (27 +( v6" = 9 =3, Ps’ = [22 +(V5) =3 = PS +PS'=6 = 2a 
> a=3 
14.% A circle has the same centre as an ellipse & passes through the focii F, & F, of the ellipse, such that 


/\ 


the two curves intersect at 4 points. Let 'P' be any one of their points of intersection. If the major axis of 
the ellipse is 17 & the area of the triangle PF,F, is 30, then eccentricity of the ellipse is: 
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Ans. 


Sol. 


15.23 


Sol. 


16.3 


Ans. 


Sol. 


Hindi 


/\ 


Wh dG Gx agd & Ga G GAM F aM Age Hl aa F, aa, S SA VHR Yord & fh ai 
a 4 fergsii ue uftesta Ged 2) a fh 'P' oan oly wa vfawe faerg 8) afe ddgu a de sa 17z2 
aa yt PF,F, oT aaa 30 si, A tela Hl seh G1 AM er 


00.76 

PF,+PF,=17 => = PF, - PF, =30 
(F, F,)? = PF,2 + PF,2 = 289 — 120 = 169 > Fy, R= 19 
2a=17, 2ae=13>¢e= ne 


Point 'O' is the centre of the ellipse with major axis AB & minor axis CD. Point F is one focus of the 
ellipse. If OF = 6 & the diameter of the inscribed circle of triangle OCF is 2, then the product (AB) (CD) 


IS 

farrg O dad ot Gx 8 forse ate stat AB Ge ay set CD 8! fag F dtdga al ve aii @| afe OF = 
6 aa frypst OCF & arta fia ga Gr are 2 el, al Zora (AB) (CD) @ AM & — 

Ans. 65.00 

ae =6 > b? + 36 = (b + 4)? => 36 = 16 + 8b 


= emere + risen oo 


> (2a) (2b) = 65 

If 'r’ be the radius of largest circle with centre (3, 0) that can be inscribed in the ellipse 
9x? + 25y* = 225, then r? is equal to 

@-x (3,0) se Froe ' or affect ga wi dteiga 9x2 + Q5y2 = 225 & aaa 8 dar’? wae 

03.93 or 03.94 

Largest circle will be that circle which touches the ellipse at any point (5cos0, 3sin0) 


=> Line joining points (5cos6, 3sin6) and (3, 0) will be perpendicular to tangent of ellipse at point (5cos8é, 
3siné) 


3sin0 ye 8 C088 _ 
5cos0-3 5 sind 


Jat 


or eos6 = and sin@ = —— 
16 16 


so that 


so that point on ellipse is tis 3v31 : 
16’ 16 
3/7 


Hence radius of circle is a 


ards ga ern at deg ot fag (Scos0, 3sine) ux wast Heat ze 
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17. 


Ans. 


Sol. 


Hindi. 


/\ 


= fargsii (5cos6, 3sind) site (3, 0) mt fred areft ta, fa-g (5cos8, 3sine) Ue higd HT Tae ka G 
odd ert | 


3sind 8 C088 _ 
5cos0 — 3° 5 sind | 


am coso= 22 ar sino - X31 
16 16 


75 331 
wath ddgd ue fag 7, ab 


se: gat fron VT 9 


Minimum length of the intercept made by the axes on the tangent to the ellipse 
2 2 


ae +a = 1 Is equal to 

81 36 

15.00 

2 

aga = at oy ett ot fret ereh Sea ow et eT wre PY ort WS Hl YAdH aay eri | 
x2 y? 

Equation of a tangent to the given ellipse — ve —_ 1 ie (1) 
a 

can be chosen as y = mx + Jae |... (2) 


The coordinates of the intersection points of this tangent with the coordinate axes are 


| 2nn2 2 
(0. aém? +b* | and [eae 


Length of the intercept made by the coordinate axes on the tangent is given by the equation 


@= (1+) (a? m? + b2) 
m 


The value of m for which ¢ is minimum (by calculus), is given by 


2 
GE) __ {2 | (game + b2) + 22m (1+) Zu). teak (3) 
dm Ane me 
2 2 2 
> a PORNO 
m m 
b* 
2m (a?-—; )=0 > m = 0, not possible 
m 
2 
m* = ee > m? =+ 2 
a a 
Putting this value of m? in equation (3), gives the minimum value of /=a+b. 
X 
arate igs + = = (1) 


Eepee Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jnalawar Road, Kota (Raj.) — 324005 


® 
Resonsnce : aie ri 
Educating for better tomorrow = Te = 7800 258 5555 | CIN: U80302RJ2007PLC024029 


ADVCS - 31 


18. 


Ans. 


Sol. 


Hindi. 


/\ 


ae wet ten Pree sel wr for Pagel ox ulaeda wed 8, F aH (0. a’? +b | and 


= 
wef tear aR fader stele TATE WA saws I ass AR er A ode 
-(4 4] (a? m? + b?) 
m 
6 Ad AM bg mo AM ad OM & fay wor fal S yard G—- 


/2 
Oe) | (a?m? + b?) + 2am tek =O reece (3) 
dm m° m2 
2 2 2 
> see Bes ace = ae 
m m 
b- 
2m (a&—-—, )=0 > m = 0, not possible 
m 
b2 
m+= — 
Pe 
af m=0 waai®iars m=+2 
a 


m? ol AM GAR (3) 4 CSA WW HT AACA AM f =a+b ye ea z| 


If the distance of the centre of the ellipse 4(x — 2y + 1)* + 9(2x + y + 2)? = 25 from the origin is % times 
its eccentricity, then A? is : 

afe degd 4(x — 2y + 1)? + 9(2x + y+ 2)2?=25h ha al yoleeg U Xl, gual Gea SI AW s aa 
02 OT AM 8 

01.80 


ee) ey ae saa 
A 


‘or 


equation of major axis is 2x + y + 2 = 0, equation of minor exis is x — 2y + 1 = 0. 


> centre is (-1, 0) and e= 2 
as given =n > 5? = 9 
(x21) [Baye] 
on + o =1> a= 2 
v5 v5 : : 
2 3 
area set pr Galery 2x+y+2=0, TY Ha HI Gly x—2y+1=081 


=> @a (-1, 0) ae o- Be 


aan fea war @ 2-12 > 52 =9 
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19. 


Ans. 
Sol. 


Hindi. 


20. 


Ans. 


Sol. 


/\ 


The radius of the largest circle with centre (1, 0) that can be inscribed in the ellipse x? + 4y? =16 is r 
then r? is 

areaiga x2 + 4y2= 16 & sax (1,0) Ga ae gs G FS Bead ga wf omer A 2 HAM aT 
03.66 or 03.67 

Equation of circle 


x-1 =r cos0 
y-0 = rsin6 
lies inellipse — .. S$ <0 
> (1+ rcos6)? + 4 (r sin6)?- 16 <0 
> 3r°cos?0 — 2rcosO +15 —4r? > 0 
a=3r>0 . £(0)>0 VOeER 
. D<0 


412 — 4x 312 (15-412) < 0 
41? [3r2— 11] <0 
412 [3r2— 11] <0 


r>0 bs 3r?-11 <0 
P< a! 
3 
Hence equation of circle 
11 
(x — 1) y= rg 
ose ga or ArH ern 
x-1 =r cos0 


y-0 = rsind wate rgd a fra 8 | 
ue Ju, dgd & sax Read 8 sa: S<0 


> (1+ rcos6)? + 4 (r sind)? - 16 <0 

> 3r’cos?0 — 2rcos@ +15 -4r2>0 = f(0) > 0 wath f(0), cosO@ Ual H fgurdt Aut z 
BRiad 4H fh a=3r2 >0 Ran a(:) ea vaeR 

. D<0 


=> 4r? — 4x 3r? (15-49?) < 0 
=> 4r [(8r? - 11] < 0 
=> 4r [Br - 11] < 0 


r?>0 oe 3r?-11 <0 
aoe 
3 
ae: anit ga or witeet & 
11 
x- 1)? +y? = — 
a 


Common tangents are drawn to the parabola y? = 4x & the ellipse 3x? + 8y? = 48 touching the parabola 
at A & B and the ellipse at C & D, then the area of the quadrilateral ABCD is 
Waa y2 = 4x de dheigud 3x2 + 8y2 = 48 ue Git ay sah wR Ya ude oI AVG Bu a 
aga al C yd Dw east aed 8, al agysr ABCD a Sana er— 
77.78 
2 as 
y? = 4x, 16 + 7 
For common tangent 


a 7 + 6m? +6 


m 
> = gl 
8) 

Equation of tangent 
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1 =~ ; XX, -WV4 
= ——%+22 iven — type 
2/2 ve 2 16. 6 
yy, = 2a(x +X,) 
> x, = 8, y,=42 xX, =2 se 
5 
x, = 8, y, =-4 V2 xX, =-2 Yaa 
1 6 
A= —x| 8/2 +—~ |x (10 
a7 eho 
= 55/2 
Hindi. fear 7a eae @ y? = 4x, 
fear war dreiga 8 Bee 
Wad Ud deiga a saat wel ta ag 
| _ Memeee6 
m 
=> m= ails 
OE 
Bras Ta ST GT Wee er 
1 = XX, yy 
= ee fea é a 
y 2/2 v2 16 6 
YY; ~ 2a (x abe X,) 
3 
=> x, =8, y,=4/2 x, =2 eB 
3 
x, = 8, y,=-4 2 X, =-2 Yee 
1 6 
A= —x| 8/2 +—— |x(10 
a Nee fo 
= 55/2 
21. A circle of radius r is concentric with the ellipse x — = 1 and the common tangent is inclined to the 
12 _g2 
major axis at an angle of tan" (oe) ; re (b, a) then the value of |a| + |B] is 
a* —r 
we rea oT gu, degd o4 Lath sbeta & oe orate ore ten df or 8 
2 
tan" [o% pe 7 PM W yal gs &, Wah re (b, a) TS Jal + [P| HT AMA ee 
ae 
Ans. 07.00 
Sol x?4+y2=r? > y=mxtrv1+m? 
2 2 
ee) oot => y =mx+ ya?m? +b? 
ab 


/\ 


Resonence® 
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22.3 


Ans. 
Sol. 


23. 


Ans. 
Sol. 


Hindi. 


/\ 


Forcommontangent suafasscael tear w fey 
(1 +m?) = a? m? + b? 
r? + rm? = a?m? + b? 


2 12 
r—b 2 
=m 
a =i 
2 12 
r—b 
m= 5 5 
a°-r 


2 2 
If CF is perpendicular from the centre of the ellipse fa + = = 1 to the tangent at P, and G is the point 


where the normal at P meets the major axis, then the product CF - PG is 


i 2 

afe drag a + Laid feopw oi Hh eed ta we oe 8 oo TH os CF 2 Ge 
4 3 

frg 3 wet Pu afters, de sat pl ftom 8, da PMH CF-PG @ AM 8 — 

09.00 

Standard result (4a URUITA) 


The eccentricity of an ellipse whose focii are (2, 4) & (14, 9) and touches x-axis is then the value 


x 
V313 


of A is 
BE aga Hl Beprac, forqal arf vat (2, 4) qe (14, 9) & aa TH x-sal GI LU Heal z, ran 8 Waa 
@l AM 8 
13.00 
2 ae = (12)? +57 =13 
b? = 36 = ae = 
(14, 9) 
(2, 4) 
9 
4 
b=6 
a? 1 36 => neo: peta Se 
4 2 313 
2 ae = (12)? +52 =13 
Vd b? = 36 > ae == 
(14, 9) 
(2, 4) 
9 
4 
b=6 
a= 169 +386 => a= 313° e= 13 
4 2 313 
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24. If two points P & Q on the hyperbola x?/a? — y*/b? = 1 whose centre is C be such that CP is 


perpendicular to CQ & a<b, then L + Bes af u 


CP? co? a 


| where A is : 


Ans. 01.00 
afe sfiarqea x/a2 — y4b? = 1 we al flee PI Q sa Yor & fh] CP Wd CQ aad & Wa<b 


(set C aftuxdera oI Ha 8), a ee ae ahaa 


GP* CO? ae b° 
Sol. 
Q P 

C 

CP== See vad r, where CP =r, 
cos6__sin@ 

. P(r,cosé, r,sin@) 

Similarly ol". cos( +0 Ip sin +0) 

Q (-r,sin@, r,cos®) 

P & Q lies on Hyperbola 

__»(cos*@  sin*6 

G 5-5 |=1 
a b 
2 abe é a2b2 
SS Ore 2 & ae 

(b° cos* 8—a* sin* 0) (b* sin* 6 —a* cos* 6) 
1.1 be-a 1 1 
ar = = - H.P 
2 2 a2b2 a2 ob? 
Hindi. 
Q P 

C 


xen Mes r, Wel CP=r, 
cos@ —sin® 


*. P(r,cos6, r,sin@) 


arta: a|r,c05{ $+} lo sin( E+0)} 


Q (-1,sin0, r,cos®) 
Pa Qafaardaa ux Rea @ 


_ ,2{ Gos 8 sin’) _, 
AL ge b* 


CP== 


2 a*b? 2 a*b? 
ar ee 2,2 o— 1 oO 2.2 
(b* cos“ 8 —a* sin* 0) (b* sin® 8 —a* cos* 0) 
1. 1. b?-a? 1. 4 
+> _ = — — gf fea 
fy tp a‘b 
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25. 


Ans. 
Sol. 


Hindi. 


26. 


Ans. 
Sol. 


Hindi. 


/\ 


If x? + pxy + qy? + rx — sy + 11 = 0 is the eqaution of the hyperbola whose one focus is (—1, 1), 
eccentricity = 3 and the equation of the corresponding directrix is x — y + 3 = 0, then the value of 's' is : 
afe x2 + pxy + ay? + mx — sy + 11 = 0 afaaeaaa oT atten & foraat aia (-1, 1), da sepa 
e=3 0a da faa wr Geet x-y+3=02 GM 's' GI AM e 
07.14 
Let P(x, y) be any point on the hyperbola 

distance of P from the focus 


Then by focus directrix propert =e=3 
: oe distance of P from the directrix 


(xt) +(y-1" 
xX-y+3 
€ 3(1); 
or 7x? — 18xy + 7y? + 50x — 50y + 77 =0 
ari P(x, y) sfaaxders ax alg ferg @ ca 
— aprer| 4 cites of P from the pees ee 
distance of P from the directrix 


=3 or 


Cealy Sealy is ’ re. « eee ae) 
X-y+3 Ne 
t(e1 
ua x? — 18xy + 7y? + 50x — 50y + 77 =0 
The hyperbola = - = =1 passes through the point of intersection of the lines, 7x + 13y - 87 =0 & 


x a: ae is 32 ./2 /5: The value of (a2 + b2) is : 
2 
Xx 
— Ye a1 Ret 7x + ty - 87 = 0 dik 5x - 8y + 7=0% Uae fay 4 Jord & aT 


afterg HY ara 32 J2 /5%, (a2 +b?) OI AA & 

28.50 

7x + 13y — 87 =0 

On solving we get (5,4) 
x2 y? 

Now let hyperbola 2 - a =1 


= 5x — 8y + 7=0 


Passes (5,4) 


2 
Also, ale = — 
a 


By (i), (ii) we get a? = 2 ,b? = 16. 


7x + 13y —87 =0 => 5x—8y+7=0 
2 2 
Ba Se Ue BF (5,4) wd eal 81 sta Ary sifaaeqeay are 
a 
25 16 ; 
(5,4) G Jord 8 2 .. (i) 
2b* 32/2 ' 
=a .. (ii) 
a 5 
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27. 


Ans. 


Sol. 


Hindi. 


/\ 


(i) aan (ii) @ SF az = = be = 16 re Bat @ | 


2 2 


If 86 is acute angle between tangents to the hyperbola 7 = 1 which passes through the point of 
contact of 3x — 4y = 5 and x? — 4y? = 5 then cot0 is 

05.50 

afe 96 afduraea x LY 24 ae ara tan 3x-4y< 5a e—- 4 =5 mb wet fg S Gi we wet 


25 16 
VS GH AA BAH Vl cl yordl 8 a cote m1 AM erm— 
Let (x,, y,) be the pt, of contact of tangent 
3x -4 y = 5 to x?— 4y? =5 Solving we have 
> (x,, y,) = (3, 1) 


x? y? 
Now any tangentto —---_ =1is 
25 16 

y =mx + \25m? —16 
> y?+m?x?—2mxy=25m?-16 (i) 

(1) passes through (8, 1) 

16m2+6m-17=0 2 2 ae (ii) 
Let m, & m, be the roots of (ii) and m, +m,=—= and m, m, = os 
coté = a 33 

m,+M>s 6 
artes (x, y,) et fag 8, a 
3x — 4y =5 Wd ?-4y? = 5 8 
(x, ¥,) = (3, 1) 

2 2 

=i =1 alg wet te y =mx + \25m?-16 2 | 
> y?+m?x?—2mxy=25m?-16 (i) 

(1) fag (3, 1) @ Fort 31 
16m2+6m-17=0 2 ae (ii) 
aif GAH (ii) & Ft m, Vd m, z| 

3 -17 

m, + ae aa mM, mM, = 16 
oe 

m,+M>s 6 
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28. 


Ans 
Sol. 


Hindi 


29. 


Ans. 


Sol. 


/\ 


Tangents are drawn from the point (a, 2) to the hyperbola 3x? — 2y? = 6 and are inclined at angles 8 & o 
to the x —axis . If tan 6. tan = 2, then the value of a? is 


farg (a, 2) 8 aftaraera 3x2 — 2y2 = 6 ue wast We Sieh we zs sie a x-ser GWOT d HM sa 8! ae 
tan .tang=2é, W o2 1 AM & 


05.50 

3x? — 2y? =6 
La ae 
2 3 


Let the equation of tangent 


y = mx + Va?m? —b? 

passes through (a, B) 

(B — ma)? = a?m? — b? 

mo? + B? — 2map = a?m?— b? 

m? (a?— a?) — 2maB + B* + b? = 0 
B? +b? 
gee 
20? — 2a? = B? + b? 

or 20?-4=87+3 


=e 


m,m, = 


B2 = 202-7 
3x? — 2y2 = 6 

x? y? 

2 

art wat tear rt SAR y = mx + Va2m? —b? 2 
GT (a, B) SM Ford zs | 


(B — mon==aem= ='b- 

ma? + B? — 2maB = a2m?— b? 

m? (a2— a2) — 2maf + 62 + b? =0 
Beebe 

7", 

2a? — 2a? = B2 + b? 

mM 202-4=f243 


2 2 


C the centre of the hyperbola = - a = 1. The tangents at any point P on this hyperbola meets the 


striaght lines 4x — 3y = 0 and 4x + 3y = 0 in the points Q and R respectively. Then CQ. CR = 
0025 


2 2 
afe sifaracra Fag 1 SHC! cen afta & fe fg PR ere tear UA anh @ oh 


fe ura Varsil 4x — 3y = 0 aa 4x + 3y =0 OI wae Qud Rw fla @ a CQ.CRo@ 4M aa 
PST | 
P is (3sec0, 4 tané) 


Tangent at P is ; sec 0-7 tand = 1 
Itmeets4x-3y=0 i.e =) nO 
= “34 


‘a 3 4 
sec0—tan@’ secé-—tand 
It meets 4x +3 y=0 
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Hindi. 


30. 


Ans 
Sol. 


/\ 


X__Y inR 
3. 4 
R 


3 —4 te 
sec0+tan0® secd+tand 


co.on | ee | a =25 


sec8@—tan@ }| sec0+tand 
farg P (3secé, 4 tand) & | 
farg Puy ost aT 3 8000-7 tand =1 8 | 


we 4x—8y=0 aid a24 Bl Quy frac 3 | 


3 4 
sec@—tan@’ secé@—tand 


ue 4x +3 y =0 sq ace a al Row fend 2 | 


3 4 vw 
sec0+tand’ sec@+tand 


coor | Ee || a =25 


sec0-—tané@ | | sec0+tano 
x? y? x? ¥? ; 
If radii of director circles of — + hal =1and —--} =1 are 2r andr respectively and e, and e, be 
a a 


the eccentricities of the ellipse and the hyperbola respectively then e,? —e.? is equal to 


2 2 2 2 
area ae pet 8d afta azo pen Rama at oh Prot wae 2r Ud r GM Uehraay 
a a 
PAT e, Vd e, 8, dW e2-e?2 1 AM se 
01.20 
Equation of director circles of ellipse and hyperbola are respectively. 
aeigu cen afturdea @ frame gat oe wreecl pag: &- 
x? + y? = a? + b? 
and 3ilz x2 + y2 = a2 — b? 


+O i are Mar 7 (1) 
a (2) 
S sure 2a? = 57? 
2 
a? = ore 
2 
2 
b? = 4r? 3 
2 
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31.3 


Ans. 


Sol. 


Hindi 


32. 


Ans. 


Sol. 


/\ 


2 2 


The sum of lengths of perpendiculars drawn from focii to any real tangent to the hyperbola — > =1 


is always greater than a, then find maximum value of a. 


caer 2 — 4 oft fret wet ear Peat ow ret oY rage or Stews wea a Wag Bae a 
or ofeda AM 8 | 

06.00 

Let S and S’ be the focii and b be the length of semi-minor axis of the hyperbola. 

Let A and B be the feet of perpendiculars from the focii upon any tangent. 


We have to prove that AS + BS’ > 2b 
We know that, AS x BS = b? 


Applying A. M>G.M [1] 
AS+BS' = lb? 

2 
AS + BS'> 2b. [1] 


aM S dar S’ afta & sik b aifturdea GI sgary set Hl ATE F| 
AT AMR BS fort wast ker oy aal S set WI oa GS TIE 2 | 
af AS + BS > 2b 

84 Ul @ fh, AS x BS’ = b? 


A.M>G.Ma [1] 


—— > Vb? 

AS + BS'> 2b. 

Let tangent at point A, B and vertex (V) of parabola is x — 2y + 1 = 0, 3x + y + 4 = 0 and y = x 
respectively. If focus of parabola is (a, b) then find the value of (5a + b). 


art A sik BU Cae ae URdera oT ey (V) wae: x— 2y4+1=O038 3x+y4+4=08Ry=xme 
afe waaay ow ale (a,b) & Ta (5a +b).HT AM & 


07.71 


Tangent at A and tangent at v intersect at (1, 1) line 1 to x —- 2y + 1 =0 & passing through (1, 1) is 
2x +y—3=0. Tangent at B and tangent at v intersect at (-1, 1). Line | to 3x + y+ 4=0 and passing 
through (-1, -1) isx -38y-—2=0 
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Hindi. 


33. 


Sol. 


/\ 


Focus is point intersection of 2x + y-3=0 & x-3y-2=0 which is (. =) 


AU wast Ma aa v oe ael PST, (1, 1) we fede Get 8] Wa x- 2y+1=-00% aaad am (1,1) 4 
Yo Teil Rt 2x+y—-3=08 


BU wei LST SR v Ue SaRl YeT (1, 1) We RST 3x4 y4+4=00 aaa & a (1,-1) 8 Jorah z 


x-3y-2=02) 


ante, 2x +y-3 =0 3 x-3y-2 = o-or uftabe Reg #1 ot fe (Tt, > 


2 


2 
If common tangent of x? + y? = r? and = + = =1 forms square then find its area. 


2 2 
are gd x24 y2 =r? sie eta aot at Sears chat Mw af air 8, da ET saw Be 


Ans. 50 
16+9=r4+r => pees 
AB 
. 10 10 
Area of square is @ @I Aawear ——x—— =50 
BB 
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Sol. 


Sol. 


/\ 


PART - Ill: ONE OR MORE THAN ONE OPTIONS CORRECT TYPE 
aM - lll: Ve OI Vp A ate wel fAwcd war 


Let A be the vertex and L the length of the latus rectum of the parabola, y? - 2y - 4x - 7 = 0. The 
equation of the parabola with A as vertex 2L the length of the latus rectum and the axis at right angles 


to that of the given curve is: 

am fe wars y-2y-4x-7=01 es Aan afters a was L2] Va wae oT ee eT 
forrat 2F Asie afters HY ras QL2 cen sai fea WA aH VY BAH sea Gea ze! 

(A*) x2+4x+8y-4=0 (B*) x2+4x-8y+12=0 

(C) x2+4x+8y+12=0 (D) x2+8x-4y+8=0 

y?-2y=4x+7> (y-—1)?=4x+8> (y — 1)? = 4(x + 2) 


Equation of required parabolas is site Uvaea HT Valet 
(x + 2)? = 8(y— 1) & dU (x + 2)? =—8(y — 1) 


The locus of the mid point of the focal radii of a variable point moving on the parabola, y? = 4ax is a 

parabola whose 

(A*) Latus rectum is half the latus rectum of the original parabola 

(B*) Vertex is (a/2, 0) 

(C*) Directrix is y-axis 

(D*) Focus has the co-ordinates (a,0) 

Wade y? = 4ax OX afeitcat ax ferg ol aria roa @ Hey faeg or faguer vm Val Uday sla B— 
) forgot arora, fet Ta wae G Ars HT se era ze 
) — ferret sits (a/2, 0) 8 | 

C*) ferret fraat y-siet 2 | 

D*)  fera@t ait & frtzeie (a,0) 3 | 


eo ee 2 >  a=2h-a,p=2k 
2 2 


a, B satisfies the parabola a, B RIA HT UGS Hral FI 


. B? =4aa > 4k? = 4a(2h — a) > y=a(2x-a) = y= 2a( 7 3) 


P is a point on the parabola y? = 4ax (a > 0) whose vertex is A. PA is produced to meet the directrix in D 
and M is the foot of the perpendicular from P on the directrix. If a circle is described on MD as a 
diameter then it intersects the x—axis at a point whose co-ordinates are: 

um far P ude y? = 4ax (a> 0) fora BS Az, oe Ret | PAS! Sa WOR der urd & fh ae 
fac a Due fiat & atk PS ac we Set TA aT OT Ue Mel, a MD oF ae amore Sq 7a 
ga x-siet ar fora fa-gotl oe ufaade oe @, saw frcaia &- 
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Sol. 


Hindi 


Sol. 


Sol. 


/\ 


(A*) (-8a, 0) (B) (—a, 0) (C) (2a, 0) (D*) (a, 0) 


x=-a 


Equation of PA is 


o(-a =) M(— a, 2at) 


write the equation of circle with MD as diameter 
and then solve with x - axis 


pat, 22% 


PA @1 GAR y = =x son (i) 


D, [-a 22) M(— a, 2at) 


MD oF Qt Awe ga ot warp foray aa x- sa H MA sa HIfSy | 


Let y? = 4ax be a parabola and x? + y* + 2 bx = 0 be a circle. If parabola and circle touch each other 
externally then: 

ar fe Vp Uae y* = 4ax 8 Sie Up Gu x? +y2+2bx=08! Ae was aR gu ww GH ol area 
eal Ged Bl, dH 


(A*)a>0,b>0 B)a>0,b<0 C)a<0,b>0 (D*)a<0,b<0 
a>0,b>0 a<0,b<0 


P is a point on the parabola y? = 4x where abscissa and ordinate are equal. Equation of a circle passing 
through the focus and touching the parabola at P is: [16JM110569] 
Wada y’ = 4x uy Red alg fag Ps wel yor sie oie aay o| aly S Jord ael ale waa HI Pw 


eat GRA Tel a HT Wier B— 


(A*) x2 + y?- 18x + 2y+12=0 (B) x2 + y?- 3x - 18y+2=0 
(C) x? + y? + 13x -2y-14=0 (D*) x?+y2-x=0 
at? = 2at point 
eo 
P t=0,t=2 (0, 0), (4, 4) 


(I) when P = (0, 0) 
x? + y? +2 (x) =0 
pass the (1, 0) 
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Hindi. 


Sol. 


/\ 


A=-1 equation tagent al (0, 0) 


y* = 4x 
Equ. x*+y?-x=0 y- ¥y = 2 (x +X,) 
x=0 
(Il) when point (4, 4) 2x-—2y+8=0 
(x — 4)? + (y—4)* + p (2x — 2y +8) =0 
pass (1, 0) 
Equation 
x? + y? — 13x + 2y+12=0 
t? = 2at frg 
t=0, t=2 (0, 0), (4, 4) 
Co) 
— 
(1) vig P = (0, 0) 
x? + y? +0 (x) =0 
fag (1,0) @ Fora 2 | 
A= 1 y? =4x & fag (0, 0) oe wel Ran oT Wet 
PATE x? +y*—x=0 y- ¥y = 2 (x + X4) 
x=0 
(II) wa fag (4, 4) BI 2x — 2y + B= 0 


(x — 4)? + (y— 4)? + (2x — 2y + 8) =0 
fag (1,0) @ Fora 2 | 
AHR x? + y?— 13x + 2y + 12 =0 


Subset of complete set of values of m for which a chord of slope m of the circle x? + y? = 4 touches 
parabola y? = 4x, can be 

me Aa I Gl Gye Hl SUMyedy, Vl Ga x2+y2=4 Hl va mol YH vila, vaca 

y? = 4x oF east oedl 2, sara A Rert g- 


(A*) [-»- et (B) (0, 1/2) 
(C*) | . (D) (-1/2, 0) 


Tangent of slope ‘m’ to the parabola y? = 4x is 
y=mx+ a it should be chord of the circle x? + y? = 4 whose 
centre (0, 0) and radius = 2 then 

0-O-1/m 


v1 +m? 


Line y-mx-.=0 is achord so <2 
m 


1 <4(1 +m?) 
m 


=> 4m* + 4m?-—1>0 
m2=t 


4? +4t-1>0 — 7 00, Rie 
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Hindi. 


Sol. 


/\ 


‘mM Wa dell way y= 4x ft eat er y= mx + Soh ae e+yr=4 or ofa 8 wath ga a 
ds (0, 0) ed Paver 28, oa Yat y—mx—— = 0 oi fh shea & 


0-0-1/m 
14m? 


+ <4(1 +m?) 
m 


ad: <2 


=> 4m* + 4m? —1 >0 
m2=t 
42+ 4t-1>0 


t¢{ J rates >| 
oa — 
= F - 


Locus of the centre of the circle passing through the vertex and the mid-points of perpendicular chords 
from the vertex of the parabola y? = 4ax is. 


(A) is a parabola with vertex (—a, a) (B*) is a parabola with latus rectum a 
(C*) is a parabola with vertex (2a,0) (D) is a parabola with latus rectum 5 


wag y? = 4ax @ ws G ama asi m Hey fargail sie wy S Jos Tel da G Ga oT faque 
er 


(A) we Uaera ferret eft (-a, a) 21 (B*) te uae forte ares ae | 
(C*) wm uraera feraat BF (2a,0) f1 (D) em seer forever sararra S| 
tite = -4 
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=k? = “(12 +12 +2t,t,) 


a 
4 


2 2 

2_,| 4 -2a2 
=>k =a( (ee) 2a 
= k? + 2a? = ah 


=> k? = a(h—- 2a) 


B( te) 


= required locus is y 2 = a( x — 2a). 


= required locus is tise farq uel y 2 = a(x — 2a). 


8.2 The equation, 3x? + 4y? — 18x + 16y + 43 =C. 
(A*) cannot represent a real pair of straight lines for any value of C 
(B*) represents an ellipse, if C > 0 
(C*) no locus, if C <0 
(D*) — apoint, if C =0 
UAH 3x2 + 4y? — 18x + 16y + 43 =C. 
(AY) C@ fort at am & fey acts ara var ges of vefeia sel aed @ 


(BY) We degd of veia wen @ ufec>0 

(C*) alg a fa-gua veftia vel ea, ufeC <0 

(D*) ve fag al vata ora 8, ufeC =0 
Sol. 3(x- 3)? +4 (y+ 2)”=C 

if C=0 apoint 

if C>0 ellipse 


ifC <0 no locus. 
Hindi. a 7a itary 8 

3(x-— 3)? +4 (y+2)/2=C (1) 

are C=O VitHent (1), vp fag or uefa He 

are C>Odl water (1), ve adgd af vaia wet | 

afe C < Oct wine (1), wry farguer sei 21 
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Sol. 


10.2 


Sol. 


11. 


/\ 


If P is a point of the ellipse = + a = 1, whose focii are S and S’. Let 7PSS’ = a and ZPS'S = 8, then 
a 


(A*) PS+PS'=2a,ifa>b 
(B*) PS+PS'=2b,ifa<b 
o B 1-e 
n — 
2 2 1+e 


(D) an. a oP tgesderee | whens 


ufe dedge aa iferr@t afta S a S's, we we fag P &! AMifHzPSS’ = a aM 
b 

ZPS'S =B @I, me 

(A*) PS+PS'=2a,afea>b 

(B*) PS+PS'=2b, afea<b 


(C*) tan = tan Bie pad 
2 2 j+e 
| 2 
(D) tan E = ayo te — Ja?-b?] waa>b 


(A) cae circle Frama ga x? + y?=a?+b?=94+5=14 
(B) By definition ust Y 2.b = 12 


(Cc) tanStant - (= aa b) He 2ae)(S—a) 


s(s—b) 
a ‘ s- = a+ae-—2ae a-ae 1-e 
tan—tan—= = = = 
2 2 Ss at+ae atae i+e 


Let A(a) and B(B) be the extremeties of a chord of an ellipse . If the slope of AB is equal to the slope of 
the tangent at a point C(6) on the ellipse, then the value of 9, is 


ve deiga al frit ciara RR mae: A(a) ae BiB) | afe dead ue Rema feet fag Cio) we wich 
TA Last VA GH Vara AB GY) Yarra H aay Bl al OG! WA er — 


ar) SE (e) (c) Pan (D) SPs 
We have 


Slope of AB = Slope of tangent at C 
fear & fe AB ot yard = ferg COX CUR LST Bl yar 


(=) 

. —Cos 

b(sinB-sina) _ —bcos@ 2 )_ -cos0 
a(cosB—cosa) asind sin 228) sind 

> tan[ 228) = tan@ > 0 = — +n (nel). 


Let F,, F, be two focii of the ellipse and PT and PN be the tangent and the normal respectively to the 
ellipse at point P then 
(A*) PN bisects 2 F, PF, (B) PT bisects ZF,PF, 


(C*) PT bisects angle (180° — 4 F,PF,) (D) None of these 

F,,F, aftal aret ddgu & farg Puy aie wat eael ter va afterra ae: PT vd PNel al — 
(A) PN err ZF, PF, &) wafearfsrd ec z | 
(B) PT pir ZF,PF, or waterford Gea 3 | 
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Sol. 


Hindi. 


12.23, 


Sol. 


Hindi. 


/\ 


(C) PT eit (180° — 2 F,PF,) af aafeifert pea 8 | 

(D) S44 O alg aet 

The tangent & normal at a point P on the ellipse bisect the external & internal angles between the focal 
distances of P. 

So answer are (A) and (C) 

aga & feet fag Puy wel ter sie afters, ferg Pal ania qRai m wea ad area vd ardRa wii 
@ ap era €1 ata: fae (A) site (C) Fal 2 


If 2, be the equation of the common tangent in 1st quadrant to the circle x? + y* = 16 and ellipse 


2 2 
a5 = 1 and i, be the length of the intercept of the common tangent between the coordinate axes 
then 
(A*) A, = 5 (B*) Equation of /, is 2x+J/3y =4V/7 
(C) 2, 5 (D) Equation of /, is x + V3y =4V7 


2 2 
afe ga x? + y? = 16 sie dtega Set g 21) eH agua A sears et Lar or who ¢, 8 en 
fresh sii & Hea SAAS Tae Wal GH seams Hl ME A, Ss a 


(A*) pbs (B*) ¢, 1 tee 2x +/3y = 4/7 
J3 
(OC), = (D) ¢, oT eter x +/8y = 4/7 


Equation of tangent to circle y = mx + 41+m? 


Equation of tangent to ellipse y = mx + (25m? +4 
Both represent the same line so 


4yicm? = 25m? +4 => m=+-— 


V3 


The tangent is at the point in first quadrantsom <0 > m=-— 


ale 


So common tangent is y=—-—= x+ Fo xra 

It meets the co-ordinate axis at a (2/7, 0) and B(0, 4/773) 

So AB = 14/3 

Ga Ht Cael LST GT GAH y = mx + 414m? 

Seiga FH wef tear or weet y =mx+ V25m? +4 

ai tart ww & Sar aw waft edt & gafery 414m? = 25m? +4 = m= 


" 


él” 


yaa agaist 4 Rea fig we wel tar & feoym<0 m=- 


role 


ad: Brats wet YET y =- Bs g 


we seit wr fegsit A (2/7, 0) 3% B (0, 4/7/3) Ue wed BI 
safay AB = 14/3 
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2 


2 
: x . : 
13. Let E1 and Ez be two ellipses — + y? =1 and x? + = 1 (where a is parameter) the locus of points 
a a 


of intersection of the ellipses E; and E2 is a set of curves 


2 2 

ar Ey sie Eo at deiga ~+y sta x42 a4 (wet a trac 8) ca Cdgd 1 sik Eo & uftese 
a a 

farqail or faeguer fos aml or wzers 2 | 


(A*) y=X, y=—X, x? + y? = 4 
(B) y = 2x, y =— 2x, x? + y? =4 
(C) (4x? — y?) (x? + y?-4) = 0 
(D*) (x? = y?) (x? + y?-1) =0 
Sol. Let P (h, k) be the point of intersection of E1 and Ee 


> a = 

=> h? = a2 (1 — k2) ed) [1] 
and 1 

=> k? = a2 (1 —h2) b (2) [1] 


Eliminating a from (1) and (2), we get 


h? k? 
1-k? en 


= h? (1 — h2) = k? (1 — k2) 


= (h—k) (h + k) (h?2 + k?- 1) =0 
Hence the locus is a set of curves consisting of the straight lines 
y =X, y=—x and circle x? + y? = 1. [2] 


Hindi rat P (h, k), Er oi@ Eo or fede farg 8 


= h? = a? (1 — k?) (1) [1] 
hi k? 

liars ae 1 

=> k? = a? (1 — h2) (2) [1] 
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14.3 


Sol. 


Hindi. 


15. 


Sol. 


/\ 


h? kK? 
1k? 1-h? 


= h? (1 — h?) = k? (1 — k2) 


=> (h—k) (nh +k) (nh? +k?— 1) =0 

ad: Ua Varsity =x, y=—-x sR gd x24 y2=1 ol wa ae gH or fag vy 

If (5, 12) and (24, 7) are the foci of a conic, passing through the origin then the eccentricity of conic is 
afe (5, 12) 4 (24, 7) Fat fag SV SRA Tel WH Bod wt afta & al Sa wed H sora & — 

(A*) /386 /12 (B) 386 /13 (C) 386 /25 (D*) 386 /38 

Distance between foci = Jig? +52 = /386 


Now by PS + S’P = 2a (for ellipse) (take point P at origin) we get a = 19 


2ae = (386 >e= Bees 


38 
If conic is hyperbola | PS — PS’ | = 2a => a=6 by 2ae’ = 386 
eae 386 
2 


aifral & mer qt = 19? +5? = 
aa PS+S’/P =2a8 (ddgua & fer) (fag Pye farg ue od) BA a= 19 TT eas 


2ae = /386 >e= see 


38 
afe sma afaceaea @ dt | PS— PS’ |=2a>a=6= 2ae’ = 386 4 
9’ 4386 
[he 


The equation of a hyperbola with co-ordinate axes as principal axes, if the distances of one of its 
vertices from the foci are 3 & 1 can be : 

(A*) 3x? — y? = 3 (B*) x* - 3y2 +3 =0 (C) x? - 38y?-3=0 (D) x? — 3y?- 6 =0 

fresh sail pl Aer stat ciel By UH situxaey Gl aAlHey, ford vo wit ot altar S kt waz: 3 1 
&, & Weal 8 

(A*) 3x? — y? = 3 (B*) x? - 38y?+3=0 (C) x? - 3y2- 3 =0 (D) x? — 3y2- 6 =0 

Let one of the vertices be (a, 0) 


Focii are (ae, 0) & (— ae, 0) 
giventhatae-a=1 & ae+a=3 
> 2ae = 4 > ae =2 
a=1 > e=2 
b2 
using e? = 1+ — > b?=3 
a 
Required hyperbola is 
x? y? 
Sete => 3x2-y2 =3 
1 3 
Again, one more possibility is 
; a 1 
ee=1+ LD > b? = — 
b 3 


Hyperbola will be x? — 3y?+3=0 
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Hindi. rife va ie (a, 0) 81 afyat (ae, 0) Vd (— ae, 0) 2! 


fea gon 8 ae-—a=1 wt ae+a=3 
> 2ae = 4 > ae=2 
b2 
Salt > b?=3 
a 
ave afford & 
x? y? 
Tog tt > 3x?-y?=3 sik WH GAGA & 
2 
a ae 
b 3 


16. A point moves such that the sum of the squares of its distances from the two sides of length '‘a' of a 
rectangle is twice the sum of the squares of its distances from the other two sides of length 'b'. The 
locus of the point can be : 

(A) a circle (B) an ellipse (C*) a hyperbola (D*) a pair of lines 
we fag Sa VOR S TAF oeal & fo sual foxl snad ol ace HI al yous S gkui o aif ow aa 
boarag OT! MN al Yous G qkai @ aif @ am oi gue &, ci ga fag or faegua el oa s— 


(A) WH Ja (B) ve ateiga (C*) Ym sifuraca (D*) JH War BA 
Sol. Let the two sides of the rectangle lie along x-axis & y axis as shown 


Given that 


X=a 
(PA)? + (PB)? = 2 (PC? + PD?) > k? + (k —b)? = 2 (h? + (a — h)?) 
> 2k? — 2kb + b? = 4h?— 4ah + 2a? 

Replacing h by x and k by y 
> 2y? — 2by + b? = 4x? — 4ax + 2a? => 2(y? — by) + b? = 4(x? — ax) + 2a? 


2 2 2 2 2 2 
2 y-o _ = [x-3] +a > 4{x-3) -2[y-B) = — - a?’ 
2 2 2 2 2 2 


2 2 
Hence it is a hyperbola or pair of lines if _ a? # 0 or = —a* = 0 respectively. 


Hindi. fea 4 eld age aaa OT et Yone x-set TAM y-set G TWVal zs | 


feat Eat 2 | 

(PA)? + (PB)? =2 (PC? +PD2) => k? + (k —b)? = 2 (h? + (a—h)?) 
> 2k? — 2kb + b? = 4h?— 4ah + 2a? 

hal xd ak ol y & vfarenfta we ae 


> 2y? — 2by + b? = 4x? — 4ax + 2a? => 2(y? — by) + b? = 4(x? — ax) + 2a? 


2 2 2 2 2 2 
2{y-2) + -4[x-3] rat 4x3) -2{y-2] =o a 


2 2 


cope? Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jnalawar Road, Kota (Raj.) — 324005 


® 
vi Resonsnce : ane ri 
Educating for better tomorrow =e = 7800 258 5555 | CIN: U80302RJ2007PLC024029 


ADVCS - 52 


17. 


Sol. 


18. 


Sol. 


Hindi 


/\ 


If (8sina, 2cosa) lies on the same side as that of origin w.r.t conic 2x? — 3y? = 6, then sina may be 


afe (3sina, 2cosa), Wed 2x?- 3y2=6H aie yossg a aww fra ei al sina GT AM B Woal sl 


4 2 1 2 

A) -,/— B*) ,J— Cy — D*) — 
(A) 5 ( Ie ( 5 ( ) ae 
2 2 

nt ee 

3 2 
= Ssin?a — 2cos?a—-1<0 => Ssin?a — 2 + 2sin?a — 1 <0 
=> 


5sin2a < 3 > lsina| < 2 > - fp < sina < fp 
5 5 5 


Which of the following equations in parametric form can represent a hyperbolic profile, where 't' is a 
parameter. 


fr FO Hae walere aslo ve aifcuraeiim ap wl vaia Gx Wadi &, Tel 't' vH wad & — 


a 1 b 1 tx sy x ty 
A*)x= = |t+-] &y=—|t-- B) — -+ +t=0&—+4+— -1=0 
) al t) ay=8/ 7 Cis b ab 
(C*)x=et+et&y=et-et (D') #- 6 =2 cost & y*+2= 4 cos’ 

a 1 1 2x 
A X=—/t+- i.e t+- =— 
(A) al ) ” “1 a 
b 1 ae 1 2y 
= —|t-- welll 1.e. t—- = — 
/ 5 ( ") tb 
: 2x 2y xX y bx + ay 
adding 2t=— +— t= = 
ete ai: ab ab 
Put in (i) —e,.! a ie.  b? x?— a2y? = a? b? 
2\a b bx+ay 
whereas (B) represents an ellipse 
(C) ~ceac ! Mae (i) 
y=e'—e" 
i.e X +y=2e! a=" put in (i) 
yey i.e. yy —-x=4 Hyperbola 
2 X+Yy 


BQ 
(D) x*-6=2cost > ye +2 = 4 cos* >= 2 (1 + Cos ft) =2[1-2 5 | 


2 

n2(206-8) y2+2=x?-4 Hyperbola 

(A) x=2 (tt) ) aig tet 2% 

2 t a 

b 1 1 _ 2y 
= —|t-- i) aaq t-- = = 

y 2 ? (ii) b 

b a b ab 

(Qi ww xa2/%,¥5 ae aad b? x2 - a2 y? = a? b? 
2\a b bx+ay 


wate (B) ve detga a frefta wea 8 | 
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19. 


Sol. 


/\ 


y =e 
agid. x +y=2et es (i) F WA Ww 
ge aa = =y2 —x2=4 afaraea 
2 X+Yy 


2 
(D) X-6=2cost => ye +2=4 cost = 2 (1+ cost) =2[102 5 | 


2 ees 
n2( 200-8) yo +2=x2-4 aftaraa 
If two distinct tangents can be drawn from the point (a, 2) on different branches of the hyperbola 
2 2 
a - a = 1, then the range of a is subset of 


afe fag (a, 2 ) 8 afters Ya, or) @) faftist resi ue et fais woe tere Stet ond 2, 
TI ab AM oT UREN fant weyers F — 


(A*) -32 (B) [-2,2] (c) 41.1] (0) (-3.3) 


For two distinct tangents on different branches the point should lie on the line y = 2 and between A and 
B (where A and B are the points on the asymptotes). 
Equation of asymptotes are 4x = + 3y 
Solving with y = 2 
3 


x=t5 


2 


fart Ares UX et farts cael Ywisi & fey ferg YET y=2 WAVA sie Bw aeg Rera elt aley 
(et A@R Barmreasital ae 8) aa: srecreaeifal ar wafer 4x =+ 3y 


y=2 GY sl He Ww 
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20. 


Sol. 


Hindi. 


21.2 


Sol. 


/\ 


== SO Ss 


xX? + y? = 16 is the auxilliary circle of 


24y2 = 16 feet wee ga er 


(A*) 9x? — 16y?- 144 =0 (B*) 16x? — 9y? + 144 =0 
(C*) 9(x —y)? — 16 (x + y)?- 288 =0 (D*) 16(x — y)?— 9(x + y)? + 288 = 0 
2 2 
(A) 9x? — 16 y* - 144 = 0 => eT has auxiliary circle x?+ y? = 16 
2 2 
(B) 16x? — 9y? + 144 =0 > Se sie has auxiliary circle x?+ y? = 16 
9 16 
EL 
(C) a a =1 = has auxilliary circle x2+y? = 16 
2 2 
2) 
(D) e eo =—1 = has auxilliary circle x?+ y? = 16 
2 2 
(A)  9x2- 16y2- 144 =0 = eee Bl WEI Ft x2+ y? = 16 
2 2 
(B) 16x? 9y2 + 144 =0 = 5 Hl WEI Ft x24 y? = 16 
mes 
(C) = 2 1 > OI Velth du x*+y? = 16 
2 2 
2) Ue 
(D) 2 4 A =-1 = Ol Merah Ja x?+y? = 16 


2 2 


If the chord joining the points whose eccentric angles are ‘a’ and ‘B’ on the hyperbola ae =lisa 
a 


focal chord then 


ke+1 

ke-1 

(i) Points a and B on the hyperbola are (a seca, b tana) and (a sec, b tanB). 
Equation of chord joining a and B is 


. cos( =P y sin 222 = cos( 22) 
a 2 b 2 2 


By hypothesis this chord is focal chord and is passing through (+ ae, 0) 


(D*)  tan(a/2) tan(B/2) + my = 0 where Wetk =+1 
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Hindi. 


22. 


Sol. 


/\ 


By componendo and dividendo method 
a+p a-p 
cos cos 
; = 2 ( 2 a ~2sin(a/2)sin(B/2) 
ke +1 cos( SP). cos{ #8 a8] 2sin(a/2)cos(B/2) 


=> tan{ £)tan(8) (SS) =0 
2 2 ke+1 
(i) afaaraca WX faq o 3X B HART: (a seca, b tana) sik (a secB, b tanB) & 
a sit Bol Far aeft oar or wiper 


“cos 22) Yin S28) = cos <8) 
a 2 b 2 2 


ae ania offat @ Gl (+ ae, 0) 8 Jord BI 


cog a 
2 
ara A 
cos{ “=P cos( =P 
tik 2 2) _ —2sin(a/2)sin(B/2) 
ke+1 cos( Ps cos 2) 2sin(a/2)cos(f/2) 


=> tan{ &)tan{ (=) =0 
2 2 ke+1 

If the normal at P to the rectangular hyperbola x?— y? = 4 meets the axes in G and g and C is the centre 
of the hyperbola, then 
afe sada affaraea xk -yv = 46 fee Pw ata, sal ot Gag fagot we foam 8 an 
Caftaracaa moa @, a — 
(A*) PG =PC (B*) Pg = PC (C*) PG = Pg (D) Gg = PC 
Normal at P (0) = P (2secé , 2 tan6 ) 

2x cos0 + 2y cot@ =8 
— x cos 0+ ycotd=4 

G (4sec8, 0), g (0, 4 tan 8) and c (0, 0) 
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PG = /4sec?0+4tan20 =PC=Pg 
Hindi. P (0) =P (2sec0 , 2 tan@) Ux afi 
2x cos0 + 2y cot@ =8 


> x cos 0+ ycotd=4 
G (4sec8, 0), g (0, 4 tan 8) a2 c (0, 0) 


PG = 4sec?6+4tan?0 =PC = Pg 


23. Two confocal parabola intersect at A and B. If their axis are parallel to x-axis and y-axis respectively, 
then slope of chord AB can be: 


al wea wary Ase Buy ufete ped 8] afe Gad get, Hae: xsl se y-sel GA & Ta 
Vat AB Sl Wau et Wal B| 


(A*) 1 (B*) -1 (C) 2 (D) -2 
Sol. Let directrix are x-axis & y-axis respectively and they intersect in Ist quadrant. 
Then A & B are of the type (a, a) & (f, B) > slope of AB is 1 


similarly slope can also be equal to —1. 


art faa x-Hat BHR y-sel S| Te I yaa agate 4 81 da Asie BuO s 
Ta A Sik BUI & (a, asi (8, B) = AB @t vaura = 1 


gu UDR Wad =—1 


PART - IV : COMPREHENSION 
HM - IV : 8y2dq (COMPREHENSION) 


Comprehension # 1 (For Q.No. 1 to 3) 
Consider three lines y axis, y = 2 and /x + my = 1 where (¢, m) lies on y? = 4x. answer the following : 


1. Locus of circum centre of triangle formed by given three lines is a parabola whose vertex is 

(A*) (eg (B) (2, -3/2) (C) (-2, -3/2) (D) (2, -5/2) 
2. Area of triangle formed by vertex and end points of latus rectum of parabola obtained in questions (1) 

is 

(A) aa (unit)? (B*) | unity? (C) = (unit)? (D) a (unit)? 

98 99 910 pu 
3. Any point on the parabola obtained in question (1) can be represented as 
2 
(A) | 2+ ' a 24. (B) | 2+ ie ae (io) | 24 : i oa! (D) py 2 245 
32 2 16 32° 2 16 32 '2 16 16 2 5 

Sol.(1 to 3) 

Clearly triangle formed by given line is right triangle so circumcentre of triangle is mid point of 

hypotaneous which is Jan dea 

20 2m 
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éx+my=1 

Now let P(h, k) be the circumcentre 

1-—2m 1+2m 1 k-2 
h= k= — m= = 

20 2m 2k —2 2h(k — 1) 
(¢, m) lies on y? = 4x 

2 2 
m2 = 40 2G eae ea > k-3 -1 h42) 
2k —2 2h(k — 1) 2 8 
2 
3 1 

-—| =— (x+2 i 

=[y 3) 5 | +2) ...(i) 


V| -2, 3 length of L.R. = 4a = 4 
2 8 


Required area of triangle = + 4a xa =2a?= y (unit)? 


ne : oo 
also parametric form of (i) is | —2+— , —+— 


HATO # 1 
(TA Ve 18 3a fa) 


areal feo GA Weare y—stel, y = 2 sil ex + my =1 Gel (¢, m) URdes y* = 4x wR Red & as MH HT Ga 


aifere— 
1; aug di vara @ a yo & oRaa or ferguar va uae eta & forrer sity se 
(A*) (-2, 3/2) (B) (2, —3/2) (C) (—2, -3/2) (D) (2, -5/2) 


2. CRIT WA ST ured wracs at afrera & fax cen wis S a yor HT aaa 
(A) aise 8) Sate 0) Stews —) Sai em 


3. yet (1) 8 ured wae uN fort fag & fides frefta ea 8 


ie Suet so ely enamel tS crete ' 
(A) Ge et) (B) [2s oo mae c ( Dats ) Opa a ie oe 
Sol.(1 to 3) 


wean a mw wal @ or Ayo wom yo & safe wRax oof a ae fag erm, aT 8 


1-—2m 1+2m 
2° 2m 


éx+my = 1 
©. 84 AMT P(h, k) Ra zs 
na 122m ,_ 142m _, m-—1_.,_ k=? 
20 2m 2k — 2 2h(k —1) 


(¢, m) WRaeaa y? = 4x we Rea 8 
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nates ol ag = da = 7 

afte Bryst Or aaa = piaxa =2a°= at ead 
tone 

(i) @T Water wo [-265 Sed] 
32 2 16 


Comprehension # 2 (Q.4 to Q.6 ) 


ape #2 (Q.4to Q6) 


Sol. 


Hindi. 


/\ 


Let PQ be a variable focal chord of the parabola y? = 4ax where vertex is A. Locus of, centroid of 
triangle APQ is a parabola ‘P,’ 


arith ude y? = 4ax ol va ax ala oilal PQs, wel MY As! Sys APQG Gaw or faqua vo 
waera P, e 
Latus rectum of parabola P, is 


wae P, or aires 8— 


A) Fy 7 > (C) = Os 


If (x, y) is the centroid of triangle formed by A(0, 0), P(t) and a[-7) is 


» 1 

3x =alt +3] 
1 

ay = 2a{t-7| 


Eliminating t we get 
Qy? = 4a(3x — 2a) or y2 = 4a [x ~ 22) 


.. length of latus rectum is = 


f& fargsii A(O, 0), P(t) ae o{ -7) a Pfta Sept or HarH (x, y) F1 


» sifora ah orang Sa 
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Sol. 


Hindi 


Sol. 


Hindi 


Vertex of parabola P, is 
wae P, or eis 8 


Since y? = — [x-2) is the equation of parabola P, 


hence vertex is & 0| 

Af uae P, pT wate y= [x-2) z | 
2a 

aa: fg Gaul 


Let A, is the area of triangle formed by joining points T,, T, and T, on parabola P, and A, be the area of 
triangle T formed by tangents at T,, T, and T., then 
(A) A, = 2A, 
(B) A, = 4A, 
(C*) orthocentre of triangle T lies on x = a/8. 
(D) Both (A) and (C) are correct. 
amife waa P, ux Rea fageii T,, T, de T, ol fem 8 Ma Hryo w saw A, s cen fa-gail T,, 
T, aa T, We Sie ag wel waist G Pa Aya T o1 aaa A, sl, a 
(A) A, = 2A, 
(B) A, = 4A, 
(C*) Bays T or aa x = a/3 wR Reta BI 
(D) (A) cei (C) atai Gel 8 | 
using property 
A, = 28 
directrix of P, is 

<= 

oie 

i.e. xX =a/3 as orthocentre of T lies on the directrix of P, 


orthocentre of T lies on x = : 


ese m war a 

A, = 2A, 

p, at fam x- 22 3 
3 3 


gag xsa/3 oe: By Tor ahs uae P, ot frac wR feed &| 
Bye Tor mae x = a/3 we Rea zs | 


Comprehension # 3 (Q.7 to Q.9) 


/\ 


2 292 

Two tangents PA and PB are drawn from a point P(h, k) to the ellipse E : ae =1 (a> b). Angle of 
a 

the tangents with the positive x - axis are 0, and 8,. Normals at A and B are intersecting at Q point. 

On the basis of above information answer the following questions. 
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7.2% Locus of P, if tan 0, . tan 8, = 4, is 


Te 


=2(x+a)  (B) y?—b? = 2(x? + a2) (cr) Y+8 _ 4(x=a) (D y+b x+a 
X-a X+a y—b x-b y—b 


8.2. Circumcentre of AQAB is 
(A) mid point of AB (B*) mid point of PQ (C) orthocentre of APAB(D) can't say 


9.x Locus of P, if cot 8, + cot, =A, is 


(A*) 2xy = A(y? — b?) (B) 2xy — A(b?—- y?) =O (C)xy=A (D) x? + xy=A 
APE #3 (Q.7 to Q.9) 
2 
feet fare P(h, k) & atiga E: = tpt (a> b) a ot eral tard PA cen PBwidt onl 8) saree x- 


che ee eee 
CRIA TAO G arene uy Peafesa esi G Say aferg— 
7. afeé tan 0, .tan6,=4 2, al P or faegue erm— 
ee Gee) (poe tee ee 2 22) 5) 2 a 
x-a X+a y-b x-b y-b 
8. AQAB @ URG= 8— 
A) AB @I Fealarg (B*) PQ @r aeaferg (C) APAB I aia =(D) BW Hel Fel OT Gea | 


(A) 


9. afe cot 6, + cote, =A 81, al Por fa-qua erm— 
(A*) 2xy = A(y? — b?) (B) 2xy — A(b?— y?) =O (C)xy=A (D) x? + xy =A 


Sol. (7) y=mx + Va2m? +b? 
k = mh +Va2m? +b? 


(k-mh)? = a2 m? + b 


inl ie : — 2mhk + k? — b? = 0 es (m, = tan@, , m, = tan@,) 
—b* 
0 (le oe = tan@, tand, =4 
2 2 as 
et y" i acon (2 2) =4{ <22) 
xX*-a X-a y+b 
(8) a8 ZQAP = ZPBQ = 90° 


hence a circle drawn taking 'PQ' as diameter will pass through B,A,P,Q 
ad: 'PQ' ol art Amex Sra Ta ga fa-gsit B,A,P vd Qa yee 
center will be mid point of PQ 


oe: $4 FA HI Sx PQ wr Ae fy eT 


2hk 
(9) m,+m, = he ae 
and 3i% cotd, + cotd, = % 
2hk 
- 1 Ps 1 7 tan, + tand, _ _, he =a? aie 
tan6, tané, tan6, tan, k* =b* 
h? —a? 


=> 2hk = A (kK? — b?) 
2xy = A (y’ — b*) 
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Comprehension # 4 (Q.10 to Q.13) 


10. 


Sol. 


11.2 


Sol. 


12.23 


Sol. 


13. 


Sol 


/\ 


Asymptotes are lines whose distance from the curve at infinity tends to zero Let y = mx + cis 


2 2 


asymptote of H a = — 1. Solving the two equations, we have (b? — a?m?) x? — 2a?mcx — a? 
a 


(b? + c?) =0. Both roots of this equation must be infinite so m = 4” and c = 0 which implies that 


fed) 


2 2 


y= 5 ay are asymptotes of Lee ee Note that no real tangent can be drawn to the 
a a 


hyperbola from its centre and only one real tangent can be drawn from a point lying on its 


2 2 


asymptote other than centre. Further combined equation of asymptotes is A = ao = 0 and 
a 


2 2 


conjugate hyperbola C = ae +1=0. Hence 2A=H+C, as we can see, equation of A, H 
a 


and C vary only by a constant, for asymptotes which can be evaluated by applying condition of 
pair of lines. 
My 


(8 +c’) 


2 2 
The points of contact of tangents drawn to the hyperbola =o = = 1 from point (2, 1) are 
[17JM1 10080] 
+ 92 


Equation of tangent is y = mx +Va2m?—b* where a’m?—b?>0 => y =mx + 3m? -2 
As it passes through (2, 1) > 1 = 2m 3m? —2 


=> 1-2m=4J3m?-2 = m=1,3 
so tangents are y=x—1 and y=3x-—5 


The corresponding points of contact are (3, 2) and (2. =| 


5 5 
The number of real distinct tangents drawn to hyperbola 4x? — y? = 4 from point (1, 2) is [17JM110081] 
(A*) 1 (B) 2 (C) 3 (D) 4 
Equation of tangent is y — 2 = m(x — 1) => y=mx + (2—m) 
it will be tangent if c? = a?m? — b? provided c # 0 
> (2-m)?=m-4>5>m=20ra0>m=o > tangent is x = 1 


The number of real distinct tangents drawn from point (1, 2) to hyperbola x? — y? — 2x + 4y-—4=0Ois 
[17JM110082] 
(A) 1 (B) 2 (C) 3 (D*) None of these 


(1, 2) is centre of hyperbola so no real tangent can be drawn from it to hyperbola. 


The asymptotes of xy — 3y — 2x = Ois [17JM1 10083] 
(A)x+2=Oandy+3=0 (B)x-2=Oandy-—3=0 
(C*)x-3=Oandy-2=0 (D)x+3=Oandy+2=0 


Since equation of a hyperbola and its asymptotes differ in constant terms only, 
Pair of asymptotes is given by xy — 3y-— 2x +’ =0 
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10. 


Sol. 


11. 


Sol. 


/\ 


where A is any constant such that it represents two straight lines. 
abc + 2fgh — af? — bg? — ch? = 0 


2 
=> Gxeys 2 ie 0-0-3 =0 
2 2 2 
& X=6 
From (1), the asymptotes of given hyperbola are given by 


xy —-3y-—2x+6=0 or (y—2) (kx-3)=0 
Asymptotes are x -3 =O andy-—2=0 


aye # 4 (Q.10 to Q.13) 


afe afiuraca & fet fag @ Uke VSI WY aS OI AME YI H aR S| dd Gea LT sifcurdeay wt 


ort ere weal # | ee ed & fh me Fe, fener IE ot ay opr oe eof wee 2 
aa 


AM YS y=mx +c afrargera oY ata ore ere 8 

—...... fF &...._,»-_-/-_ [=e 
m= 42a c=Och y= 22x, a9 ora efi 2) aftmaaa da 8 ga wa anafto wel an 
Tel Sat oT Wadi 8) saat Vail ue Rea fag (Ha HI Bisax) W sa W Hd YH aeidy wey ra 


2 2 
C= pee I: 2A=H+C A,H ae C ae 4 oRafda sor & aan sare @ fev 
a 


Va BAW visser oH sd fey ol Wd s| 


(+c) 


fig (2,1) @ afm YA tay ait nf el tens 3 eae eg @ 


(A) (3, 2), (1, 5) (B*) (3, 2), (2.2 (C) (1, 2), (3, 4) (D) (3, 2), (3, 4) 


eaef teat or aeeett y = mx +ya2m?-b? wel am@—b?>0 = y =mx + (3m?-2 
ae (2,1) 8 qora 8 1=2m+V3m2—2 

> 1 —2m = +,/3m? —2 => m=1,3 

safey east ware y =x —1 ae y=3x-5 

ara wet fag (3, 2) six (2.2 BI 


farg (1,2) 8 afford 4x2- y2= 40 Oe ag fat aecfae wet tens a dea 8 
(A*) 1 (B) 2 (C) 3 (D) 4 
eet Fal GT Mera y-2=m(x-1) = y =mx + (2—m) 
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ae wast te ert ale c? = atm? — b? wal c+ 0 
> (2—m)?=m?-4 > m=2o0rc > mM =o 
> wast FT HT UAH x = 1 
12. = fay (1, 2) G altura x2- y?- 2x + 4y-4=0 8% Sich ag aedhde fais wet vers GT Gen zs 
(A) 1 (B) 2 (C) 3 (D*) S44 G OE Aer | 
Sol. sfeuxacra GI Sx (1, 2)8 safey oe ate west tan su afeargay we sel Sit oT aed 21 


13 xy — 3y — 2x =0 @ aad wae 8 
(A)x+2=03% y+3=0 (B)x-2=03iR y-3=0 
(C*)x-3=03iey-2=0 (D)x+3=O03ity+2=0 
Sol afm afturaera of Ulead sie gual aac weil F aay HI SR eT 2 
= arareriial & yr fey mW 8 xy—-3y—2x+2=0 
Wel Aste f SU WHR 8 Fe a Ua Vas Hl Sad Hei 21 
abc + 2fgh — af? — bg? — ch? = 0 


1 | 
> 042x- 5 x= 1x2 -0-0-2(3) =0 
2 2 


xy — 3y-—2x+6=0 or (y—2) (x-3)=0 
rah x-3 =O y-2=08 | 


Comprehension # 5 (Q.14 to Q.16) 
Equation of the transverse and conjugate axis of a hyperbola are respectively x + 2y —3 =0, 


2x —y +4 =0 and their respectively lengths are 2 and F then answer following : 
14.2% If x? + 2hxy + by® + 2gx + 2fy + c = 0 is equation of given hyperbola where h, b, g, f, c all are integers 
then the sumh+b+g+f+c= 
(A*) 3 (B) 4 (C)5 (D) 6 


15.x Equation of one of the directrix is 


(a axaysa+ [8 20 @xray+4- [2 20 


0) 2x=y= (fe (D) 2x-y+44 f= 8 
16.2. Coordinates of one of possible focus of hyperbola is 
2 1 2 1 
* seat 44 |i 2a = 
wy [ge © a} z) 
@ (ses) (3): (e-z)} 
Sol.(14-16) 


The equation of required hyperbola is 


Get) (ae) 


Gi 


 h+o+g+f+co=-2-24+54+2+0=3 
Now let directrix of hyperbola 2x — y + A = 0 (as it is parallel to conjugate axis) 


=> x? — 4xy — 2y? + 10x + 4y =0 
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using distance between conjugate axis and directrix = iat Peet Te 
Eccentricity 
=|k | #) =p - L ee ae oe 2 A= 4t 2 
a (is V2 V5 2 2 
(4 2 
Since centre of hyperbola is intersection of axis C(—1, 2) and foci lies on T.A. at a distance ae from 
centre 
.. focus ((—1 + ae cos 9), (2 + ae sin 8)) by transverse axis slope — ; 
-2 2 1 
we get cos 6 = ——, sind = —— =(- 177.245] 
5° & Ve V6 
ATA #5 (Q.14 to Q.16) 


(U4 Ve 144 16a far) 


Raa HT FA He AA AYA Hel GT TAHT Hae: x + 2QV-3=0 sie 2x-y+4=O08) aM waar 
PA: AMSA J2 wen 2. 3 wa BS ER OA 


ale 
14. s-afe fear Tar aiftaxacra ai Uilpect x? + Qhxy + by? + 29x + 2fy+c=08 Gel h,b,g,f,c ut in 
a 
h+b+g+f+c= 
(A*) 3 (B) 4 (C)5 (D) 6 


15. fyaal GI VS Brow gs 


(AY) x-y 444 fe=o (Bye ee 4 fE=o 


(0) ax-y= fo (D) a4 B ols ael 
16. afaurdea ao aarfda ve ala & fads gs 
2 1 2 1 
At | By) ae =e 
na [ e B i ( #) 5) 
2 1 ; 
C ieee D) sa a a 
© ((+-3)(e-4) oye 8 mE 
Sol.(14-16) 


afte afturdeaa ar BAe 


(2 4) [a 5) 

ee. ie V5 = 1 > x? — 4xy — 2y? + 10x + 4y =0 
v2 
2 

 h+to+g+f+o=-2-24+54+2+0=3 

ag aftordeaa at fram 2x-y+r=0 (gfe ve ayn set d Gar 8) 


‘ _ (a) oe ger oer 
UPA set she Paat G Hea aH Ge = (2)- === 
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=|ks Le 


=; 1 Bs. 4a2/8 hese 
(Hs J2 5 5 D 
(4 


aie siaraaa or ba, sel aor ufdede fare 8) C(-1,2) Gun ssa, Fas wom dagiw 
Rera & | 


.. Aft ((-1 + ae cos 6), (2 + ae sin 6)) FI Hal HY array -, 


2... 1 2 1 

cos 8 = —,sin0 = — >| -17-—~, 2+— 

V5 V5 V6 | 

Comprehension # 6 (Q.17 to Q.19) 
Rectangular hyperbola (equilateral hyperbola) :The particular kind of hyperbola in which the lengths 
of the transverse & conjugate axis are equal is called an Equilateral Hyperbola. Note that the 
eccentricity of the rectangular hyperbola is /2 
Since a=b 
equation becomes x? — y? = a? 


2 
: he. i= 8 
a 


& Say 
Rotation of this system through an angle of 45° in clockwise direction gives another form to the 
equation of rectangular hyperbola. 
2 
which Is xy = c? where c? = = 


we 


: 

4 ¢ = 

\ pray aX 
7 


Parametric equation of xy=c? isx=ct, y=c/t,t e R-— {0} 

17. The vertices and foci of xy = 16 is 
(A) Vertices : (2,2), (-2,-2) & Foci : (2V2,2V2), (-2/2,-2V2] 
(B*) Vertices : (4, 4), (-4,-4) & Foci : (4/2,4¥/2), (-4V2,-4,2) 
(C) Vertices : (2,2), (-2,-2) & Foci : (4,4), (—4,-4) 
(D) Vertices : (2V2,2V2), (-2/2,-2V2) & Fosi : (4,4), (-4,-4) 


18. If the normal at fet, <) on the curve xy = c? meets the curve again at t’, then 
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Sol. 


Hindi 


19. 


Sol. 


/\ 


ae Ip xy=c?& fag [et <) ay afters ap ol ya: t ox fhe 2, ai- 


1 1 1 1 
A*)t=-—= = 2 

( ) 3 t t? 
Curve xy =C? 


Point P (ct, =) Point Q (ct, ) 
Equation of normal xt®— yt = c(t* —1) 


Point Q satisfy the equation ct’t® — t=c (t*- 1) 


(2? —t=t(t4 — 1) 
2 + ( 
>t (P+ 1)-t(1 + tt?) =0 


vt=t i i= -= 

so only possibility t’ = “5 

ap xy=c? 

farg P (ct, =) frZ Q(ct, °) 


afte ol alpxa xt®— yt = c(t* -1) 
farg Quiet aI age wei & ett! Ft =0 (tt 1) 


a 
; 

(2 B—t=t(tt— 1) 

tt —t-tt=0 

= V(t + 1) —t(1 + tt?) <0 


tt — 


Let x? + y? = r? and xy = 1 intersect at A & B in first quadrant, If AB = 14 then find the value of r. 


AM x2 + y? =? AR xy = 1 9ae agaia J As Bu ule wed 2) Ue AB= J14 Garo AM Sa 
HUST | 


(A) 1 (B)2 (C*) 3 (D) 4 


Let Ais (* | , then B is (t. ; 
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ADVCS - 67 


o{tt+t]-4—14 => Ge 2020 > r=3 
t t 
a 1 1 eet hae 
Hindi. =r A, ty & aa B, 7 & a4 i; + a =14 
2,1 1 
2|t° +> |-4=14 => P+>=9=P => r=3 
t t 
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High Level Problems (HLP) 


SUBJECTIVE QUESTIONS 
fasareia Wea (SUBJECTIVE QUESTIONS) 


1. Prove that in a parabola the angle 0 that the latus rectum subtends at the vertex of the parabola 


isindependent of the latus rectum and lies between = ast 


fig aif fo fet waa m afters sR van BS we aM TM am Oo afta GY Was ze aT 
ED ag SE oh nem 


3 
Sol. Let the parabola y* = 4ax, extremitis of latus rectum P(a, 2a) Q(a, — 2a) 
2a 
Mop = ae = = Mog = — 9) 
by symmetric 8 = 2a also tana = Ee = = =2 
now Bee]. +1 i.e. tan E<2<tan = 
i.e. eerie = so E> ia an 
3 8 3 4 3 4 
y 
22) 
(a, —2a) 
Hindi. AAT waded y2=4ax, afaera & Rr P(a, 2a) va A/a, — 2a) 2 | 
2a 
op = = =2 Mog =-2 
wafaft GO = 2a SDI) ie Se eee 
so a 
aa Gee < ee sar tan = <2<tan= aay 7 < tan 2< = 
aay a <0< at 
3 4 
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2. A parabola is drawn to pass through A and B, the ends of a diameter of a given circle of radius a, and 
to have as directrix a tangent to a concentric circle of radius b; then axes being AB and a perpendicular 


2 2 


diameter, prove that the locus of the focus of the parabola is aa + aoe =1 
b* b*-a 


afer ga & are & Ri AVABS Jord By WH waay Gian ona @ foraat Prac, we b foam G 
UHas ga gH Hy we wee! ae AB Vd WH axaq ae rash sat eB, a Re aifery fh waa 
2 2 
x y 
ara or ferrguer ae? Gee =131 
Sol. Let A = (—a, 0) and B = (a, 0) ; 
The centre of the circle = (0, 0). 
the equation of the concentric circle will be x? + y? = b?. 
Any tangent to x? + y2 = b? is y = mx + b/1+m? 
which is the directrix of the parabola . 


Let (a, B) be the focus. 
Then by focus-directrix property, the equation of the parabola will be 


(x a)2+ y—pye = | Yom em 
(ar 


It passes through A(—a, 0) , B(a, 0) ; so 


ma-—by1+m? a (me 


Sle 
(at+a)j*+B | Jie 1+m2 


2 
(a—o)2+p2-| amacb 1+m* | _ m’a? +b°(1+m*)+ 2abmy1 +m? (2) 
Vt4m? 1+m2 secssecuse 
2,2 2 2 
(1) +2) Sete? + oeeememeen* > ais 
1+m 
m2 
or eee te |= = ——— 
+ 
2 Be) 
(2) — (1) = y day eee ae baile 
1+m 1+m 
Rinne 7 
lane Ji 
Putting in (3) from (4) 
2.2 
a? + 2 + B2 = , + b? 
2 2 2 
[1-35 Jat pea a or peas = a? + B? = b?- a? 
2 2 
+ Pe = 
b b*-—a 
2 2 
the equation of the locus of the focus (a, f) is a 22 =1 


Hindi. 411 A = (-a, 0) a2 B=(a, 0); da oT Ga =(0,0). Gostly ga of Vitara 


x2 + y2 = b2 Get x2 + y? = b? HT wast aT y=mx+bV14+m? wt aac BH fram 21 
art (a, B) wh & Frese 81 aa afar yore G wars ar tay 
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y—mx—by1+ m2. 


2 ae 
ma-—b a _m’a? +b*(14+m?) —2abm H+ m? 


(x — a)? + (y— B)? | ue A(-a, 0) , B(a, 0) 4 Fora z, od: 


14n* 


ropes | Fram? i nT cane de (1) 


; 2 
eed 2 2,2 , 12 2 [ 2 
anaes | iL Beat Lee | py lt Mee U1 0 Le Lae (2) 
14m? 1+m 
22 2 2 2 
(lye (2) => O(a? +024 p2)-2, Ne OM) a? 4 a2's Re = a a2 + b2 
1+m 1+m 
| 2 2an2 
(2) — (1) = ae oe on eo 
1+m 1+m 
mae 
Teme) be 
eran (4) F PitHxey (3) A wa we 
Qe} 
ae + a2 + pe= So ae 


2 2 2 
[1-2] a? + B? = b?- a? al a a? + B? = b?- a? 
2 2 
tee a es 
b> be =a 
x2 y? 
aI (a, B) oT ferquer Be + ra =1 
3. Find the points of intersection of the curves whose parametric equations are x = t? + 1, y = 2t and x = 
2s, y =2/S. 
asl, forte Urdiet Gtx x = t? + 1, y = 2t sk x = 28, y = As 8, H Ueda egal m Mewin sd 
HIRST | 
Ans. (2, 2) 
Sol. — eliminatingtwe get y?=4x-4 
Put x Sem > = 2s8-s?-1=0 = (s—1) (28? +s+1)=0 s>s=1 
s 


Puts =1inx=2s and y= = , we get X=2,y=2 
Hindi. to facia met ue y2 = 4x-4 
x= 25 TH WR ya* =>2s3-s?-1=0 => (s—1)(2s?+8+1)=0>s=1 
s 


s=1 1 A x=2sam y= 2 FWA we ua fh x=2,y=2 
Ss 


4. If r,, r, be the length of the perpendicular chords of the parabola y? = 4ax drawn through the vertex, then 
show that (r,r,)#9 = 16a?(r,29 + 1,2). 


afe r,,r,, Was y2 =4ax efit S Gri we aesaq oflasi ot aeagai & aa cuiga fe— 


RQ ® | Corporate Office: CG Tower, A-46 & 52, IPIA, Near City Mall, Jnalawar Road, Kota (Raj.)-324005 
esonence Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in 


Educating for better tomorrow | Toil Free - 1800 258 5555 | CIN: U80302RJ2007PLC024029 


(r,r,)43 = 16a2(r,2 + 1,2). 


Sol. Since chords are perpendicular, therefore if one makes an angle 6 then the other will make an angle 
(90° — 8) with x-axis 
Let AP =r, and AQ =r, 
If ZPAX = 0 


then ZQAX = 90° — 
Coordinates of P and Q are (r, cos 9, r, sin 0) and (r, sin 8, r, cos 8) respectively 


Since P and Q lies on y? = 4ax 
t7 sin2@ = 4ar, cos @ and r3.cos26 = 4ar, siné 


4acos@ 4asin0 
> r,= —>— andr,= : 
sin* 0 cos* 0 
: 4/3 2 4/3 
(rr,)48 = 4acos® 4asin® _ 16a i 
- sin?@ cos*0 sinOcos@ 


2/3 Lee 
and woe (" (2/3 +13/8)- one Sees (2s) 
sin cos 


(cos gy" (sin ey" 


(sino) (coso)"* 


= 16a?.(4a)2 | 


= 16a?.(4a)28 | cos 0+sin? 
(sind) ~ (cosé) 
16a’.(4a)"° -( 16a? \ 
(sin@cosé)*” sin@cos 0 
Sih [from (i)] 
me cot aie) 


Puce 


4 (r,sin6,r,cos@) 
Hindi. fe oflary aeaad & gafery ule YH HIM O Facil & Gl GEN, x-siat H Get (90°—6) HIM sari zs | 
AMIAP =r, 3k AQ =r, 
afe ZPAX =0 
7IZQAX = 90° — 
Paik Q& freee (r, cos @, r, sin @) and (r, sin 8, r, cos 0) HAR: FI 
wt Paik Queda y? = 4ax we Red 2 
r? sin20 = 4ar, cos 0 ailx r5 cos20 = 4ar, sin 
4acos0 aie 4asin0 


> = I, = 
sin? 6 cos* 0 


4/3 
(rr,)48 = — tasind" _{ 16a* 
ia sin?@ cos” 0 sin6cosé 


2/3 % 2/3 
4acos0 4asin0 
aie 16a? (17° +139) = 16? ( — + : 
sin* 0 cos’ 8 
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Tn er: 
— 16a2.(4a)2 (cos0) r (sin@) 
(sine) "”° (cose) 


2 ine 
<6 (| cos‘ 8+ sin* 0 


(sine)"* ( 4/3 


: 16a.(4a)°’° _{ 16a? ie 
= as sinOcos@ 


cos@) 


(sin@cosé@ 


= (r,r,)*° [() 


5. Prove that the circle circumscribing the triangle formed by any three tangents to a parabola passes 
through the focus. 


fie alfery fe waces of fed dia wast vere 8 Pic yo or oRed af @ yor 8 | 
Sol. | Let P, Qand R be the points at which the tangents are drawn and let their coordinates be 
(at,?, 2at,), (at,?, 2at,), and (at,?, 2at,). 
tangents at Q and R intersect in the point 
{at,t,, a(t, + t,)}. 
Similarly, the other pairs of tangents meet at the points 


{at,t,, a(t, + t,)} and {at,t, a (t, + t,)}. 
Let the equation to the circle be 

xe+y2?+2gxt+2fy+c=0 2 2 (1). 
Since it passes through the above three points, we have 

a’t,?t,? +a2(t, + t,)? + Qgat,t, + 2fa (t,+t,) +c=0 ...... (2), 


a*t,t,? +a2(t, + t,)? + Qgat,t, + 2fa (t,+t,)+cC=0 ...... (3), 
and = a*t,7t,2 +a?(t, + t,)? + 2gatt, + 2fa (t, +t) +c=0 ...... (4), 
Subtracting (3) from (2) and dividing by a (t, —t,), we have 
a{t,?(t, + t,) +t, + t+ 2t,}+ 2gt, + 2f = 0. 
Similarly, from (3) and (4), we have 
a{t,2(t,+t,) +t, +t,+ 2t} + 2gt+ 2f =0. 
From these two equations we have 
2g =—a (1+4,t,+ t,t, + t,t) and 2f =— a(t, +t, +t, —t,tt,) 
Substituting these values in (2), we obtain 
c=a(tt, + tt, + tt). 
The equation to the circle is therefore 
x24 y2— ax (1+tt, + tt, 4 tt) — ay (t, +t, +t,—tt,) + a2(t,t,+ tt, 4 tt) =0. 
Which clearly passes through the focus (a, 0). 
Hindi. am dm fag P,Q vd R*, el oe wet Vey Sieh ont 8 cen Sas Mdeip 
(at,?, 2at,), (at,2, 2at,) Va (at,2, 2at,). 
: Qud Ruy wei vay fag {at,t,, a(t, + t,)} oe viresa aed 3 | 
oo ae wel tarsi S org gal @ oftads fag 
{at,t,, a(t, + t,)}, Vd {atyt,,a (t, +t} 3 
Al gd ol 
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Xe ye +2gx+2fyt¢eo=O 22 2 (1). 
die ue saad di fergsii @ yor 31 
a*t,7t,? +a2(t, + t,)? + 2gat,t, + 2fa (t, +t 
a’t,?t,? +a(t, + t,)? + 2gat,t, + Qfa (t, +t, 
awe a*t,?t,? +a2(t, + t,)? + Qgat,t, + 2fa (t,+t,)+c=0 ...... (4), 
(2) 4 @ (3) of ver va a(t,—t,) & fenfira wet ue 
a{t,?(t, + t,) +t, + t+ 2t,}+ 2gt, + 2f = 0. 
sel wer (3) vd (4) 4 a{t,2(t,+t,) +t, +t,+ 2t} + 2gt+ 2f =0. 
Sa al Alera F 2g =—a (144, + tt, + t,t.) Vd 2f=—-a(t, +t, +t,-tt,t,) 
SA AMT @T (2) 4 WA wR c= ari(tt, + t,t, + tt). 
Fa Gl WAHey x2 + y?- ax (14+, + tt, + t,t.) — ay (t, +t, + t,- ttt) + ar(t,t,+ t,t, + tt) =0. 
wT fer eased: (a, 0) B Yo 2 | 


) 
) 


6. A chord is a normal to a parabola and is inclined at an angle 0 to the axis; prove that the area of the 
triangle formed by it and the tangents at its extremities is 4a2 sec? 6 cosec? 0 
Ras ol vo silat afters F aa set GY OGM w gal si Re way fH sa sia wd gue fei w 
eat vers SG fata Syst wr aac 4a2 sec? 6 cosec3 0 z | 


Sol. Let the extremities of the normal chord be P and Q and the tangents at P and Q to the parabola say y?= 
4ax meet in T. Let the co-ordinates of T be (x,, y,). 


PQ will be the chord of contact for T with respect to the parabola so area of triangle TPQ will be 


(y? — 4ax,)°? 
-— ff = lm! (1) 
a 
The equation to the chord of contact of T will be 
yy, = 2a (X+X,) 
or y= ey + = J, Yee (2) 
vA vA 
Equation to any normal to y? = 4ax is 
y=mx-—2am-am? _....... (3) 
So (2) and (3) must be identical. As the coefficients of y are equal, others must also be equal, so 
m= End — 2am — am’ = 2aNi 
Y4 Yt 
when = ia and x, =(-2a-—am*). 
m 
If the inclination of the chord of contact, i.e., the normal is 0; then 
m = tan 0 
2a : 
So y, = me =2a cot 0 and x, = (—2a —a tan’ 8). 


Substituting in (1), we get 
[4a? cot? 6 — 4a(—2a — atan? 6)]°/2 
2a 


3/2 3/2 
ae [ 4a cot? 0+ 8a? + 4a? tan? 0| ES | 4a (cot? 6+2+tan? 6) | 
2a 2a 


Area of the triangle = 


3/2 3/2 
- = (4a?) {(coto+tane)"| 
2a 
cos’ 6+ sin? 6 
sin8.cos@ 


ls coté+tané = = sec 8.cos ec] 


= 4a? sec30 . cosec*6 . Proved 
Hindi. aa afters ofa & fee Pwd QS aM waa AMT y2= 4ax @ fay Pwd Quy Ve ay T ue od 
SIAM Th Pex (x,, y,) o1 
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PQ was & ata Te fey weft ofa & aa: ys TPQ ot AaHA 


(y? — 4ax,)?? 


elgg ah 2 (1) 


2a 
T ot eet ofar or eee 
yy, = 2a (X+X,) 
<j Fe (2) 
4 4 
y? =4ax @ fel afters pr ale 
y=mx-2am-am3, (3) 
aa: (2) Vd (3) GAM ST AU yo Pia BAM BA H agar 
m= 2 a dam ame = 224 
Y Y 
2a _. > 
ud y,=— Ww X, = (-2a—am*). 


m 
afe easit ofa pr gore Osi, aT m=tane 
a: Yy,= 2 2a cot 6 Wd x, = (-2a —a tan? 6). 


(1) 4 wart WR 

ys Pl aap = 

3/2 1 
2a 

3/2 


3/2 
ope | 4a? cot? 0+ 8a? + 4a? tan? 6] | 40° (cot? 6 2etane 6) | 
2a 


S (48? lie {(cot Q+tan 0)'| 


~ Ba 
cos* 6+ sin? 6 
‘* coté+tane = : = sec 8.cosecé 
sin8.cos® 
= 4a? sec?0 . cosec*0 . Proved 
7. From an external point P, pair of tangent lines are drawn to the parabola, y* = 4x. If 0, & 0, are the 


inclinations of these tangents with the axis of x such that, 0, + 0, = 7 then find the locus of P . 


fort dew ferg PO wae y? = 4x We woe LS Gel ag 8) ule ve wael Lay xsi F 0, alk 0, HIT 
Se WHR sarc & fe 0,4+0,=7 ct Por fargue 2: 
Ans. x-y-1=0 
Sol. — P (h,k) 
SS, = T? 
(y? — 4x) (k?-— 4h) = (yk — 2(x + h))2 
=> y? k? — 4hy? — 4xk? + 16xh = y? k? + 4(x + h)? — 4yk (x +h) 


- — hy? — xk? + 4hx = (x? + h? + 2xh) — yk(x +h) 
> x? + hy? + x(k? — 2h) — kxy — khy = 0 
Tl 
6,+0,= — 
1 2 4 
now tan(0,+0,) = ~t7 


now the homogeneous part is x? + hy? — kxy = 0 
divide by x? and put Yom 
x 


we have hm2—km+1=0 
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Hindi. 


Sol. 


i.e. m,+m, = x and m, .m, = ; putting we have 


— 1= 1 ea X-Yye= 
4-— 
h 
P (h, k) 
soe 


(y? — 4x) (k2-— 4h) = (yk — 2(x + h))? 
> y? k? — 4hy? — 4xk? + 16xh = y? k? + 4(x + h)? — 4yk (x +h) 
=> — hy? — xk? + 4hx = (x? + h? + 2xh) — yk(x + h) 
> x? + hy? + x(k? — 2h) — kxy — khy = 0 
1 
0, + 0, = 4 
tan (8, + .0,) = mame 
1—m,m, 
Brad APT x2 + hy? —kxy =08| 


x2 & faarfsra va J =m Wat 


hm? —km + 1=0 


h 
h k 
Te ee y — j 
= al sreccay 
h 


TP and TQ are tangents to the parabola and the normals at P and Q meet at a point R on the curve ; 
prove that the centre of the circle circumscribing the triangle TPQ lies on the parabola 2y? = a(x — a). 
Wace ol eat Yee TP yd TQS aan Pwd Quy afters fg RW ap ol fled &| fie aif fH 
TPQ S® wRga Hr He weary 2y? = a(x-a) we Rea 21 
Let the parabola be y* = 4ax and co-ordinates of P, Q and R be (at,? , 2at,), (at,? , 2at,) 
and (at, , 2at,) respectively. 
Since equation of tangent P(t,) is ty =x+at,? and 

equation of tangent Q(t,) is ty = x + at,? 

2 2 


cS) t+ —=t+ —=-t 
p 1 ie 2 i 3 


: point of intersection of tangents at P and Q is T(at,t, , a(t, + t,)) 
Since normals at P(t,) and Q(t,) meet at a point R (t,) on the parabola 
' ti,=2 ....(i) and Lt+t+t=+0  ..... (ii) 

TPRQ is a cyclic quadrilateral 


ee centre of the circle circumscribing TPRQ will be the mid-point of TR 
Let centre be (h, k) 


2h = at,t, + at?, a Lose 

> 2h =2a+at,? ....... (ii) 

and 2k=a(t, +t,) + 2at, 7 t,+t,+1t, =0 
2k=at, teens (iii) 

Now by eliminating t,, t, from (ii) and (iii), we get 

2k? = a(h — a) 
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; required locus is 2y? = a(x — a) 
Hindi. a1 oeaera y? =4ax 8 aa P,QVd RS fewtH Ha: (at,2, 2at,), (at,2, 2at,) Vd (at,?, 2at,) | 
gfe P(t,) We wet RS ty=x+at? vd Q(t) we we wa ty=x+ at? g- 


eae ee ee, (i) 
t ty 


a PwmaQnr we tat ow wfwde fry Tatt,, a(t, +t)) 21 
gfe = P(t,) Va Q(t.) We sires R (t,) We wRaers wT farm F| 


LiSe - ell) vd a a) ae (ii) 
TPRQ aH aya e] TPRQ& ukRgd @ Gz TR or aeafeg Srl 
AM Ga (h, k) S| 
2h = att, + at?, Lee 
=> 2h=2a+at,? ....... (ii) 
vd 2k = a(t, + t,) + 2at, s t,+t,+t,=0 
re i (iii) 
(ii) Va (iii) SY Gera F t,, t, el fagqu ae uw 
2k? = a(h—a) a aise fargue 2y? = a(x — a) 
9. From an external point P, tangents are drawn to the parabola; find the equation of the locus of P when 


these tangents make angles 8, and 0, with the axis, such that cos 0, 
cos 8, = y, which is constant. 
Wh Was We He fee PS Cal way Get ont & Gl Ga set F O, aA, HIM saa oe si, al 


fag Por fargua aia alfery café cos 0, cos 0, =p , il Ya staR | 
Ans. x? =p? {(x —a)? + y?} 


(h, k) 


Sol. 
a 
y=mx + — 
m 


k=mh+ 2 
m 


m2h—mk +a=0 
m, = tano, 
m, = tano, 


a . 
m,m, = i wee (il) 


from (i) tan®, + tan@, = x ives (iii) (i) @ tan6, + tan, = -* eee (iii) 


from (ii) tan®, . tan@, = sececuis (iv) (ii) @ tan@, . tané, = - csseidey (iv) 
cos0@,:cos0,=p (given) ss wsaaee. (v) 


from (iii) sin(8, + 8,) = Ee — (vi) (iii) @ sin(0, + 0,) = ue a (vi) 
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from (iv) sin®, - sin®, = us (iv) @ sind, - sino, = a 


cos(0, + 0,) = n- a aoe (vii) 


2,2 2 
squaring and adding (vi) & (vii) we get the required locus HS (1 2) =1 


2,2 2 
(vi) Vd (vii) SI TT ard VISA we ave farguer (i 2) 


10. A pair of tangents are drawn to the parabola which are equally inclined to a straight line whose 
inclination to the axis is a ; prove that the locus of their point of intersection is the straight line y = (x — a) 
tan 2a. 


We Was we Sid wh vp wel Wa yA va Wa G GAA GM Ww Wal eg & forsor was sat G 
Bod aet| Me Hl H Ga rans G vftese faeg or farquear are Ya y = (x—a) tan 20.8 | 
Sol. — Let Parabola be y? = 4ax 
Slope of the given line is m = tan a 
Let point of intersection be P(h, k) and 
Q(t,) and R(t,) be the points of tangency then 


h=at,t, and k=a(t, +t) 


Slopes of tangent at Q(t,) and R(t,) are m, = - and m, = ~ 


a 
=> — 
k=a [+ rab Amst) 
m Mp m, mM, 
k = h(m, + m,) 
oll as tangent make equal angle with line of slope m. 
14m, m 14+m Mo 
> m, +mm,m,—m—m? m, =m +m,m?2—m,—m, mm 
> (m, +m,) + 2mm, m,— 2m — m2? (m, + m,) = 0 
k a 
put m, + m, = h and m,.m, = Be get 
> vy. 32m — m2 s =0 
h h h 
> k + 2ma — m?k — 2mh = 0 
= y(1 — m?) = 2m(x — a) 
y= le (x — a) (given m = tan a) 
1-m 
> y = tan (2a) (x — a) 


Hence the locus is straight line 
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Hindi. iT Uxdeia y? = 4ax 
at wef Ret HY Yarra m = tan a 
ar fesel faeg P(h, k) Va aRit fag 
Q(t.) Va R(t.) Bt, A 
h=at,t, a2 k =a(t, +t) 


fag Q(t,) YF R(t.) We yarrany m, =— aa m,= 2 = o— 
t to m,M> 
c-a( A) keg (™mtMe) 
m Ms m, ms, 
k = h(m, + m,) 
m,—m m—m, ‘ 
= => m, +mm,m,—m-—m? m, 

1+m, m 1+m m, 

=m+m,m?—m,—m,m,m 
> (m, +m,) + 2mm, m, — 2m — m? (m, + m,) = 0 

k a 

put m, +m, as and m,.m, a we get 

k a k 
=> — +2m — —2m-m? | —|/=0 

ae: (* | 
> k = 2ma— mk — 2mh = 0 (fear tat @ fe m = tan a) 
= y(1 — m?) = 2m(x — a) 

2m 
y= ma) > y = tan (2a) (x—a) 
1-m 
11. Prove that the normals at the points, where the straight line ¢x + my = 1 meets the parabola y? = 4ax, 


2 
= ‘an on the parabola. 


meet on the normal at the point 


Rig Hifsry Gl WaT ex + my = 1 Wades y? = 4ax of for faegail ue vite edi & det we afters, fay 


2 
(“27 4) oe ah a we eh 


Sol. Thelineis@x+my=1%o90 2 2 2 (1) 


and the parabola is y? = 4ax. 
Let (1) cuts the parabola in P and Q such that 
P = (at,?, — 2at,) and Q = (at,?, — 2at,). 


Now equation of PQ is (t,+t,) y+2x+2att=0. 0 22 2 2 aaa (2) 
Since the lines (1) and (2) represent the same line, so comparing the coefficients, we get 

ttt, _ 2 _ 2at,t, mi iHije am (3) 

m i -1 L 
-1 
and t,t, = rr (4) 
Again, the normal at (at?, — 2at) is y = tx — 2at — at®, or at? + t (2a -x) + y = 0. 
The roots of this equation will be t,, t, and t,, such that t, + t, + t, = 0. 
—2m 

So t, =— (t, +t) = oy a [by (3)] ...... (5) 
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As the third point on the parabola is (at,?, — 2at,), so putting the value of t, from (5), we get the required 


point as (ser ‘n) 
ee 
Hindi. Set (x+my=t0 (1) 
Ud Way y? = 4ax ze 
ar (1) weaera wT Put Quy frac 2 
af P=(at,?,—2at,) v4 Q=(at2, — 2at,). 


SI PQ GT UHH (t, +t) yr2x + 2att, = 0. ees (2) 
di Yea (1) Vd (2) Ve St VT of veia Hel & sa: WH Ht Goal He w 
sl ee a a ee (3) 
m —1 £ 
—1 
Vd ere aie (4) 


WA: (at2, — 2at) oe aficra_y = tx — 2at — at? a at? + t (2a —x) + y =0. 
WAHT G Art, t, Tit, Aft, +t, +t, =0. 

—2m 
wd | t=-(t,+t)= are [(3) B] ...... (5) 


dia fig wate WwW ea & aque (at,2, — 2at,) &| a: t, a (5) 4 war Ww afte fag 


zg 
[ser $29) ara 8 
L L 


12. Prove that the equation to the circle, which passes through the focus and touches the parabola y? =4ax 
at the point (at?, 2at), is x? + y? — ax(3t? + 1) — ay (3t— t8) + 3a2t? = 0. 
Prove also that the locus of its centre is the curve 27ay? = (2x — a) (x — 5a)?. 
fig oifsy fe ga wil Wace y? =4ax ol fare (at?, 2at) WX Gl aeal & am aly S yora zi, 
Hl MAH x? + y? — ax(3t? + 1) — ay (3t— t3) + 3a? =08| 
we W Re afer fe Gas ga or flrguer ap 27ay? = (2x —a) (x —5a)? 21 

Sol. If the circle touches the parabola y? = 4ax at (at?, 2at), they must have a common tangent at that point, 
and hence a common normal. The centre of the circle must lie on that normal. Let (h, k) be the co- 
ordinates of the centre and r be the radius of the circle. Then its equation can be written as 


x? + y — 2hx — 2ky +c =0 we (1) 
The equation to the normal at (at?, 2at) is 

y =—1x + 2at + at? w+. (2) 
As the centre (h, k) lies on the normal (2), hence 

k =—th + 2at + at®. we (3) 


Focus of the parabola is (a, 0) 
As the circle passes through (a, 0) and (at?, 2at), the distance of these 
r? = (h—a)? + k? = (h — at?)? + (k — 2at)? 


or — 2ah + a? = — 2aht? — 4akt + a2t* + 4a?t? 
or Akt = 2h(1-t?) + at* + 4at?-a wv. (4) 
Solving (3) and (4), 2h = a (3t? + 1) w+ (5) 
and 2k = a (3t - t8) . (6) 
Putting the value of h and k in (1), the equation to the circle is 
x? + y2— a (3? + 1) x-—a (3t-t8) y+c=0 . (7) 
As (7) passes through the focus (a, 0), the co-ordinates will satisfy it; hence a? — a? (3t?+ 1) 4+c=0; 


c = 8a*t. 
Putting the value of ‘c’ in (7) the circle is 
x? + y? — ax (3t? + 1) — ay (3t— t8) + 3a2t? = 0. proved 
(ii) To get the locus of the centre, we have to eliminate t from (5) and (6). 


Multiplying (5) by t and (6) by 3 and adding, we get 2th + 6k = 10 at ; hence t = & -| ‘ 
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2 
Substituting the value of ‘t’ in (5), we have (2h — a) = 3a( 5 3k -] ; 
a- 


Simplifying and generalising, the locus of centre (h, k)is 
(2x — a) (x — 5a)? = 27 ay? Proved. 
Hindi. af ga waca y? = 4ax @f (at?, 2at) oe we Gea B WM saa se fey WwW UH BY WT VW WH 
wai ators a afevl ga a oa sa sftorg ue Rea ea afev| am Ga GS Meaztw (h,k) zs 
ud Area reé| cs sum Gee of fers of HT ze 


x? + y2 — 2hx — 2ky +c =0 we (1) 
(at?, 2at) UX afters pr UAlpey 

y =— tx + 2at + at? wee (2) 
aa (h, k) sftera uy Rert eA H orp 

k =—th + 2at + at®. (3) 


Udaad al Aly (a, 0) 
ga (a, 0) a (at?, 2at) 8 Joa & sa: sqHl Gt 
r? = (h— a)? + k? = (h — at?)? + (k — 2at)? 


al — 2ah + a? = — 2aht? — 4akt + a2t4 + 4a?t? 
al 4kt = 2h(1-t?) + at+ + 4at?-a we (4) 
(3) va (4) @ 2h =a (312 + 1) (5) 
wd 2k =a (3t—t?) .. (6) 
h Vd k &T AM Palme (1) 4 CSA WR Iu pr GAH 

x? + y2— a (31? + 1) x—a (8t-t8) y+ c=0 we (7) 
sah AA (a, 0) S PoRA G ager 

a? — a2 (312+ 1) +c=0 2 c = 3a2t?. 


COT AM (7) 4 Cad W Ja OT VAlHet 

x? + y2 — ax (3t? + 1) — ay (3t— t8) + 3at? = 0. 

(ii) TA > Ge oT farqua sid He & fey (5) vd (6) S tfaqu we uw 
(5) oI tG Vd (6) GI 3S WN grag vilsd UX 2th + 6k = 10 


od: ql os i 
5a—-h 


3k 
tm (6) # a HR (2h — a) = Gal 
5a—h 


Ua Ge UX Hex (h, k) G1 faeguey (2x — a) (x — 5a)? = 27 ay? 


13. Two tangents to the parabola y? = 8x meet the tangent at its vertex in the points P & Q. If 
PQ = 4 units, prove that the locus of the point of the intersection of the two tangents is 
y? = 8 (XxX + 2). 


waa oy? = 8x ot al Ve CaN sup wis uw we wea of fee P wi QwN fia Z| 
ufe PQ=4 sag Bl, cl fe pfery fH asi wel tarsi @ ufeede ferg pr faeguay y?=8 (x +2) 21 
Sol. = -y? = 8X .... (i) 
Let T, (at,?, 2at,) and T, (at®, , 2at,) be any two points on parabola (i) and R(h, k) be the point of 
intersection of tangents at T, and T, 
: H=att aes (ii) 
and k=a(t,+t) we (iii) 
Tangents at T, and T, intersect the tangent at its vertex at the points P and Q. 
let P(O, at,) and Q(0, at,) 
PQ=4 = a(t, —t,) =4 
> a? [(t, + t,)? — 4t,t,] = 16 ......(iv) 
from (ii) and (iii) we have 
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t, +t, = K and tt = 
a 


a 
equation (iv) will become 


a a 
k? — 4ah = 16 
> k? = 4ah + 16 oy a=2 
k? = 8h+ 16 
locus of R(h, k) is y? = 8(x + 2) 
Hindi. ArT Uae y?=8x ke (i) 
W alg al fag T, (at,?, 2at,) vd T, (at2,, 2at,) 8 det T, vd T, oe wel wast oT wftede faeg R(h, k) oI 
: WSeh = — ahede (ii) 
Vd kK=a(t,+t) (iii) 
T, va T, oe wet ary sae vit oy wef tar aI Pwd Quy fred 21 
art P(0, at,) TF Q(0, at,) eS PQ=4 > a(t, -—t,) =4 
> a? [(t, + t,)? — 4t,t,] = 16 ...... (iv) 
(ii) V4 (iii) @ t, +t, = ce He a 
a a 
ere (iv) F a2 ‘S-*} 16 
k? — 4ah = 16 = k? = 4ah + 16 a a=2 
k? = 8h+ 16 a R(h, k) @T farguer y? = 8(x + 2) 
14. Find locus of a point P if the three normals drawn from it to the parabola y? = 4ax are such that two of 


them make complementry angles with the axis of the parabola 
afe farg PG Urderd y? = 4ax ux dis afters ga var eid ond & fh sa S i wea G sai H Ay 
We HIT sid Bt, a falrg P or farquy es : 
Ans. y*=a(x-a) 
Sol. Let point P be (h, k). equation of normal 
y = mx — 2am — am? 
k = mh—2a.m — am? 
am8+m(2a-h)+k=0 aaa, (1) 
m, +m, +m, =0 


yim Mm = we 


k 
m,=—- — 
a 


given m, m, = 1 as ifm, = tan @, then m, = tan (90 — ®) = cot 0 


m,= — “in equation eee (2) 
putting (2) in (1) 
- a us (2a—h)+k=0 
a a 
> - K(k + a(2a—h)- a2) =0 (. k#0) 
y? ee 


Hindi. == P (h, k)@ 
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y =mx —2am-— am? 

k = mh — 2a.m — am$ 

am?+m(2a-h)+k=O ae (1) 
m,+m,+m,=0 


ym, Mm = Zan 


k 
m,m,m, =— a 
fear gs & m, m, = 1 
m, = Kote § (2) 
a 
kek 
(2) 8 (1) - az - — (2a-h)+k=0 
a 
k 
=> => (k +.a(2a—h) =a") =0 (. k#0) 
a 
y? = a(x — a) 
15. Prove that the orthocentre of any triangle formed by three tangents to a parabola lies on the directrix. 
fie art fo uracty ay Sidi ag dM wel tens 4 Aa yo of amos uacty a Pua uy fea 
Bra @ | 
Sol. Let parabola be y? = 4ax. 
Tangents at P(t,), Q(t,) and R(t,) are 
t, Y = (1) 
L,Y = (2) 
t, Y = (3) 


Points of intersection of these tangents 
are A(at,t, , a(t, + t,)) 

B(at, t, , a(t, + t,)) 

C(at,t, , a(t, + t,)) 

orthocenter is point of intersection of altitudes 
So altitude from vertex A is 


y—a(i,+t)=—t, (x-att)  .... (4) 
Similarly altitude from B is 
y— 28 (Gee — ot J (5) 
=> So the orthocentre is the point of intersection of (4) and (5). 


Hence by solving (4) and (5), we get 

(x, y) =(—a, a(t, +t, + t,) + at, Lt) 

Which is on the directrix , proved 
Hindi. II wae y? = 4ax@ 

P(t,), Q(t,) Fat R(t,) We eal Lay 


t, Y = (1) 
LYSeea canes (2) 
t.y=X+ ate seeee (3) 


ST Cael LEM G uitrasal fas 
A(at,t, , a(t, + t,)) 
B(at, t, , a(t, + t,)) 
C(at,t, , a(t, + t,)) 
wana, viverra or uftredt farg 8 | 
aa: Bs AS eitara Gr alpen 
a y-a(t,+t)=-t,(x-att) oan. (4) 
st vor BS eivers or attner 
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yr-a(ht+U)as—lK—aht) ncn (5) 
=> aa: (4) wd (5) wm wae fg aoa 81 ot fam x = - aw Rea @ 
Oy sa all +t +t) +at, tt) 


16. If tangent drawn at a point (t?, 2t) on the parabola y? = 4x is same as the normal drawn at a point 
(5 cos o, 2 sin o) on the ellipse 4x? + 5y? = 20. Find the values of t & 9. 
Wad y2=4x @ far (t?, 2t) oe Sie we east wa hedged 4x2 + Sy? = 20 ue Rera farg 
(J5 cos 6, 2 sin 6) % Sia wa afters GB 2 A tv oS AM se Hf 


Ans. =7-tan'2,t= ae ;d=7 +tan?2, fess sbat5,t=0 


V5 V5 


Sol. |The equation of the tangent at (t? , 2t) to the parabola y? = 4x is 
2 ty = 2(x + t?) 
> ty=x+t? > X-tyt+t=0 (1) 


The equation of the normal at point (V5cos¢ , 2sind) on the ellipse 4x? + 5y? = 20 is 
(V5 sec o) x — (2 cosec $) y=5-4 


=> (J5 secd)x—-(2cosecd)y-1=0 2 2 2 aaa (2) 
equation (1) and (2) represents same line 
V5sech —-2cosech 1 
So = =— 
1 -t a 
Pee SS ee 
V5 seco 2cosec $ 
2 ilhnee ae 
t= -~coto and t=-— sino 
iB 2 
2 flees : 
so — cotd=- —sing = 4coso=— V5 sin26 
& 2 


4cos ¢=—5 (1—cos%o) 

V5 cos? -—4 cos ¢- /5 =0 

V5 cos’) -5 cos +cos¢-V5 =0 

> V5 cos o (cos 6-V5 ) +1 (coso- V5) =0 


Y 


cos = V5 | or £08 @ =~ 
when 9 is in IInd quadraint sin Baer , tanod=2 => o=n-tan 12 
V5 
Now tei sing =- al 
2 & 
when dis in III" quadrant 
2 
sind =——~ , tang =2 > b=nt+tar! 2 
V5 
andt = me 
5 


Hindi. Geacd y? = 4x @ fag (2, 2t) oe wel ka HT GAlwey s — 
2 ty = 2(x + t?) 
> ty=x+t? = X-tyt+t=0 oe (1) 


arg 4x2 + 5y2 = 20@ fag (V5 cos ; 2sing) we atcord Gl wipe 8 
(V5 sec o) x — (2 cosec $) y=5-4 
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> (V5 seco)x-—(2coseco)y-1=O0 eee (2) 
SAH (1) she (2) ve BI Rat al yea Het 8 aa: 


5 sechd  -2cosech 1 
= -t = t? 
t= 2cosec 6 aa, —— a a 
V5 seco 2cosec 
fe cop Sie te eine aa: SES Coie sine 
V5 2 5 2 


> 4cos ¢=— V5 sin? 
4cos ¢=—5 (1—cos%o) 
V5 cos?-4cos ¢-V5 =0 > V5 cos’)—5 cos +coso— V5 =0 
> V5 cos o (cos 6— V5) +1 (coso- V5) =0 
= 1 
cos o = lS a St nae 
we > fed agais 4 8, a 


2 
sind=— ,  tang=-2 > o=n-—tan '2 
5 
‘lie: 
ag t=-—— sing =—- 
5 ) 
Wa > dda agai a 8, a 
sing =— tanga 2 = b=n+tar'! 2 
ue 
V5 
17. Find the locus of centre of a family of circles passing through the vertex of the parabola y? = 4ax, and 
cutting the parabola orthogonally at the other point of intersection. 


Wada y? = dax @ BS S Yor drei sik GEr uldese fag uX way ol aeaiila yvidede Hr zs | 
qa & Pam b& oe or fagua sia Hrs | 

Ans. 2y?(2y? + x? — 12ax) = ax(3x — 4a)? 

Sol. — Let P(at?, 2at) be any point on y? = 4ax. Then vertex A(0, 0). The equation of tangent at P is 
ty =x + at? ...(i) 


dey t= 


2 
Tangent at P will be normal to the circle, AP is a chord whose mid point is [| and slope is : 


.. Equation of the line passing through mid point of AP and perpendicular to AP is 


ix + 2y= > + 2at (ii) 

(i) and (ii) both pass through (x,, y,) which is the centre of the circle 
ty, =x, + at? ..- (iii) 

2tx, + 4y, =at?+4at — ...(iv) 

Multiplying (iii) by t and subtracting (iv), we have 

Ly, + t(4a — 3x,) —4y, =0 ..(V) 

also from (iii), 

at? — ty, + x, =0 ...(Vi) 


Eliminating t from (v) and (vi) 
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t? 


t 1 


x;(4a—3x,)-4y7  —4ayy—x1Y1 -yf —a(4a—3x,) 


on simplyfying, we get 


2y? (2; +x? - 12ax, } = ax,(3x, — 4a)? 


Hence required locus is 2y?(2y? + x? — 12ax) = ax(3x — 4a)? 


Hindi. 411 P(at2, 2at) Ueacra_y? = 4ax UR alg fag @ ca BY A(O, 0) 8) Puy Cae LET oT GAT 


ty =x + at? 


(i) 


2 
Puy waet a, da oT afters erm | AP wa cat 8 fora Fea farsy [SE at} te = 2 


. AP & Hey fey S Jo ael aa APS ada Lal GT Vite s— 


(ii) 


(i) 3h& (ii) AT (x, y,) 8 JoRA 31 TM ga oT Ga s| 


ty, =x, + at? 
2tx, + 4y, = at? + 4at 


... (iii) 
...(iV) 


tZ (iii) ot Fon HG six (iv) S Bers ww 


Ly, + t(4a — 3x,) —4y, =0 ..(V) 
(iii) 4, 
at? — ty, + x, =0 ...(Vi) 


(v) ie (vi) @ tert Ww 


t? 


t 1 


x;(4a-3x,)-4y7  —4ay;— x11 -yf -a(4a—3x;,) 


Ga Gea Ww 


2y? (2yi eX digaxy ) = ax,(3x, — 4a)? 
aa: afive farguer 2y2(2y? + x2 — 12ax) = ax(3x — 4a)? 


18. Let A, B, C be three points on the parabola y? = 4ax. If the orthocentre of the triangle ABC is at the 
focus then show that the circumcircle of AABC touches the y-axis. 


am A, B, C Wdetd y? = 4ax Wy cit fag & le AABC OI a Gea AM Ue S da aulsd fh AABCS 
oRaTea Ge, y-siet UY Cael Heal S| 


Sol. Since S(a, 0) is the orthocentre of the triangle ABC, SC | AB 


2 eet = 
ttt, at, 
4t 
=> t+t=-—*> 
ie = 
St 
> t +t +t, = i 
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<a 


Cc 
5t, - 5t,-t? 
a ar a ar 
— my 


=> t, te, ts are the roots of the equation 

t8 - At? -— 5t + 2 = 0, where i = ti + te + ta 

> ttt+te=A=—titels ........ (1) 

and tite+tets+teti=-5 9... (2) 

Let (x —h)? + (y —k)2 = r? be the circumcircle of AABC and let D (ati, 2at, ) be the fourth point where 
the circle meets the parabola. 

= t, te, ts, ts are the roots of the equation 

a°t* + (4a? — 2ah)t? — 4akt + (h? + k? - r?) =0 


Stt+t+t+t4=0 Sts =-(ti + te + ts) = titets (from (1)) 


4a 
also, titets + titeta + titsts + tetsta = aaa 
a 
aK 
titets + t4(-5) = —- => ttt =— 
a a 


Now, ti te t3 t4 = 


iheeakerte 


2 


=> (4 b i) z 


2 Onna are. 
= kn _ ht +k re per 


= The circumcircle touches the y-axis. 


Hindi af S(a, 0) Sys ABC oH Awaz es SC 1AB 


2. t= 


t4h 2 
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=> t+t= 5 
~ *3 
5t, -t3 
=> t+t,+t; =-— 
1-t; 
A 
ws 
Cc 
Stet: 5t, -t? 
SUGOR BA WIG Ged & a | aH t, +t +t, = a 
. 1 


>t, te, ta Weer G For S t3-At@—5t+27=0, We A=tr+te+ts 

=> U1 Be Sia ee itolc eee: (1) 

GR titettetsttetr=-5 we. (2) 

AMAT (x — h)2 + (y—k)2=12, AABC oT URga ® sie ATT D(ati, 2at,) diem fg 2 GT Raa Hl Ga Ww 
froma 8 

=> ty, te, ts, ta WAH a2t4 + (4a? — 2ah)t2 — 4akt + (h2 +k?-1?)=0% Fae 


>tttett+t4=0 => te=-(tr + te + ts) = trtets ((1) A) 


4ak 
TT, titets + titets + titsts + totst4 = or 
a 


titets + t4(-5) = “3 ee Vale Es 
a a 


Hale 2 


a? 


a4, ti tet3t4 = 


h? +k? — 7? 
=> (t, ty aa ae 


Ke: he kore 
> > ; => h?=r? 
a a 


=> UT It y-set HT eae Hea BI 
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19. If a, B are eccentric angles of the extremities of a focal chord of an ellipse, then eccentricity of the 


ellipse is 
foal dreiga ot aria ofa G RRS sexta Hl Ha: a Vd BP Bl A sa ddgu Hl soma ef — 
sina + sinB 
Ans. 9 ———— 
sin(a +B) 
: ; RP 
Sol. Let equation of ellipse is at a= 1 (a>b) 
a b 
Here chord is given by — cos( 5 | + y sin (228) = Cos 5 | 


De) 
° 
fo) 
2) 
a. 
h/k 
| 


_ aie (=) 
2 2 _ sina +sinB 
) sn es) ~ sin (a+) 
2 2 


De) 
° 
fo) 
Oo 
— 
rm|e 
+ 
inom) 


Hindi. 4 cleiga pr Galperr X44 21 8s (a>b) samt ta oT ae 
a 


,) _ Sina + sinB 


a+B a-Bp sin [SG 
€ COS = = COS ay 3e= ene (CER) 
a3 40 n (3 8) tc 
x2 y? 
20. If circumcentre of an equilateral triangle inscribed in — + oz 1, with vertices having eccentric 
a 
angles a, B, y respectively is (x,, y,), then find X cosa cosB +X sina sin B. 
2 2 
Ans. sal + ovr _2 
2a" 2b 2 


aig xe G =14 34 aria (inscribed) waag Pye foram viel G Gear HIT HAT: a, B, yz, 
a 
@® uRa< ow rex (x,, y,) &, al 2 cosa cosB + = sina sin B aay Br 


a 
Sol. Now x,= — (cos a+ cos B + Cos y) 


y= 2 [sina + sin B + sin y] 


2 2 ‘ ‘ , 2 
ae cosa +cosfB +cosy 7 sina + sinB + siny 
a® be 3 3 

9x, 9y,° 

—i + oe =1+1+1 +2 [cosa cos + cosf cos y + cosy Cos a 
a 
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+ sina sinB + sin B sin y + siny sin a] 


a 9x,?  9y,r 3 
> ¥. cosa cosh +X sina sing =—L_ 4+—L - 
: : 2a" h® 2 


(a cos a, b sin a) 


(a cos y, b sin y) (a cos 8, b sin B) 


Hindi. x, = ; (COS a + COS B + COS y) 


y, = = [sina +sinp + sin y 


2 2 2 - . . 2 
x ~| 86+ c0sP 0°81 | +{ Snaxsnb+ snr 


Acme 3 2 
9x,? gy? : ; ‘ 
> ee ape =1+1+1+2 [cosa cosf + CosB cos y + cosy cosa + sina sinB + sin B sin y + 
a 
siny sin a] 
ad: » cosa cosB + » sin a sin B = Oxi" fk oy _s Ans 
SE 


(a cos a, b sin a) 


(acos y, b sin y) (a cos B, b sin B) 


21. Find the locus of extremities of latus rectum of the family of ellipse b2x? + y? = ab? where b is a 
parameter (b? < 1). 
arega repr b2x2 + y? = a2b? @ ailtora H fax or faegquer erm wale b YH Uae & —(b? < 1) 


Ans. x?+ay=a? 


2 2 —> 
Sol. The given ellipse “a + =e = 1 has eccentricity e = /1—b* 
a a 
Thus, if P(h, k) be the ends of the latus rectum of the ellipse, then we have 
21.2 
h=+ae=+aVi-b ........ (herd wot “2 -ae (2) 
a 
— h? k , 
Eliminating b from equations (1) and (2), we have 1-—~ = oS i.e. h? + ak = a2 
a 
Hence, equation of the required locus is x? + ay = a2 
2 2 
arr Xx 
Hindi. fea wa aga e — + y =1 
a“ a‘b 
foraal Seber e = \1—b? 
Ba var ufe P(h, k) deiga & ators G RR G freaip & a 
2n2 
h=+ae=taVi-be aaa. (1) aie Keg eee ttt (2) 


2 
ete (1) 4 (2) 8 bat eet w1- Tak > h2 + ak = a? 
a 
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aa: onfte fargua ar waiter x? tay =a28 | 


22. A point moves such that the sum of the square of the distances from two fixed straight lines intersecting 
at angle 2a is a constant. Prove that the locus is an ellipse of eccentricity 


cos 2a ifa< T J—-cos 2a if a> T 


and : 
cosa 4 sina 


are fag ga yor wet ora & fo at faRad wens foam aa HT 2a 8, F sal qRai G at or am 
ore ved! @| fie afer fe ga fg aw fegua ve dhige erm foraal soba 00829 rh af a. < 
Q 


Tl 
= 3) 70 
4 


Sol. Let us choose the intersection point of the given lines as the origin and their angular bisector as the x- 
axis. Equation of the two lines will then be 
y=mx and y=-—mx 
where m=tana. 
Let P(h, k) be the point whose locus is to be found, 
then according to the given condition 


(k—mh)* — (k+mh)? 


N=C0820) on af a> = 1 
sina 4 


PA? + PB?=constant => + 5 = C (c is a constant) 
1+m 1+m 
ie.  2(k? + m2h?) = c(1 + m2) 
2 2 2 2 
Therefore, the locus of P is _ ae = 1 where a? = aaa and b2 = eile) 
a m 


1—m? = Ncos2a, 


cosa 


2 s 
If a > 94 then ms 1,then@2<b2, add hence eccehticitye 42 = fa = v- COSEO 
b2 m2 sina 


2 
If a < 2/4, then m < 1, then a? > b?, and hence eccentricity = i - oe = 
a 


Hindi. 41 al Oka Yay GReUY Fer farg WK Uitese Heil S GAM Gah A ay HIM oH aelH x-Ha 8| dd SA 
Ras DH WAHT Sr— 
y=mx se y=—mx 
wate m-=tana. 
ar afasitet fa-g P(h, k) & ferret ferguer sit Ga & 
aa fea me ule h sree 
PA2 + PB? = fac 


gefq  Kaombyt (k+mhy _cicum frame 2) (lk? + meh?) = 0(1 +m?) 


1+m? 1+m? 
xy 
aa: P wr fargua @ aa =1 
ae ae eee) az b2 c(1+m*) 
2m 


are a<7/4,d¢m<1, dd a2>b2 
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3a VER vba = ee  adfiom = vcos2u. 


cosa 
ae a>x/4, 704 m>1, 749 a 


F <= ji 1 _ -cos2a 


m sina 


23. A straight line PQ touches the ellipse aoe as = 1 and the circle x? + y® = r?(b < r < a). RS is a focal 
ar 
chord of the ellipse. If RS is parallel to PQ and meets the circle at points R and S. Find the length of 
RS. 
2 2 
Uh Wa wal PQ deiga aa = 1318 du x24 y? =r(b <r<a) oF VR Het &| RS degd a 
ana sat &| afe RS, PQ Baek & aM du a Raw S fag ay faa &| da RS oO wae sa 
PST | 
Ans. RS=2b 
Sol. y=mx+ (am? +b") is a tangent to the ellipse this tangent also touches the circle x? + y? = r? 
2ane, 2 
then 0-0+-a2m? +b 
V1+m? 
2 2 
we get, m = 3] Cob <f<4a) 
a°—r 


The line RS passes through (ae, 0) and parallel to PQ is 
y —0 =m(x — ae) 


> mx —y—ane =0 
let T be the feet of the perpendicular dropped from the origin on RS 
oT = ame 
1+ m? 

(RT)? = (OR)*— (OT)? 

2m 2 
_2_ ame’ _ 1, — (2 — b2) = b? 

eens 

RT =b o RS = 2b 


Hindi. y = mx + (a’m? +b?) areiga Hr wet wear S| Ge wae WaT, Ga x24 y2=r2 ot af wast aed 21 


0=0+Ja"m* +b" 


m= Pe) ( b<r<a) 


Yel RS, (ae, 0) 8 Jordl 8 deat PAS Ware 2 


y-0=m(x- ae) 


RQ ® | Corporate Office: CG Tower, A-46 & 52, IPIA, Near City Mall, Jnalawar Road, Kota (Raj.)-324005 
esonence Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in 


Educating for better tomorrow | Toll Free - 1800 258 5555 | CIN: U80302RJ2007PLC024029 


> mx — y—ane =0 
amt yo ferg RSW Sho Ta as or arae TS 
ame 


(RT)? = (OR)? — (OT)? 


OT = 


Ame AZ 
j+m 
RT =b * RS = 2b 
24. Prove that the sum of the eccentric angles of the extremities of a chord of an ellipse, which is drawn in 


a given direction is constant and is equal to twice the eccentric angle of the point at which the tangent is 
parallel to the given direction. 

fig ofera fo vo dreiga & fers, feet di wet feen 4 kh wh cia & RR GS Gea OM w AT 
eR Ved & TM Be VE fry GH Gea HM H gua ea & fora we Git wa woe ra, A wh fen s 
Caray Bla BI 


2 2 
Sol. Let any chord of slope equal to m intersect the ellipse ae + a =1 
a 


at points A and B whose eccentric angles are o, and 6, 
The coordinates of A and B are (a cos 9,, b sin $,) and (a cos 9, , b sin ,) respectively, therefore we 


have 
slope of AB = m 


b(sings —sing;) _ a 
a(COSb. —COSd,) 


> tan [fet 2 constait (i) 
2 am 


> , + >, = constant 
be tees dy -b*x 

Slope of the tangent at any point on the ellipse is given by c= 

X avy 
Let » be the eccentric angle of a point on the ellipse such that the slope of the tangent at this point is 
equal to m, then 

es SoS) 
asing 

Putting this value in equation (1), we have 


tan( S122 =tano 
2 


which proves , + , = 20. 
2 2 
Hindi. 4a alg vitat forte yar ‘m’ 2, deiga Se =1o1 fargaii Adem Bue uf aed 8 fora 
a 


2 


VOR HM HAT: 6, Vd >, el fagal AVIBS Mews Ha: (a cos d,, b sin >,) Vd (acos , , b sin 4,) 
& od: 
AB ol Waurdl =m 
b(sinds — sind,) ge = tan [St )- > _ Sai 
a(COS 5 — COS ¢,) 2 am 
=> 6, + >, = faa 
2 
niga & feet fg ox eal tear Ft yao = OY eee 
dx a’y 


ar oa fag or sepa GIT os fora ue Giel we wel Lal Gl vara ‘m’ SG array & ag — 
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_ —bcoso 


asing 
‘m’ & Ue AM Gwent (1) F way we — 
tan( Site ste tan o forrest fre slat S fH 6,46, = 20. 
25. If the normals at o, B, y , 6 on an ellipse are concurrent, prove that (Scosa)(Xsec a) = 4 


afe ve dedga & fags a, B,y, 60x Sa 7a oftarg war 8 ai Re wrferd for 
(Xcosa)(Ssec a.) = 4 


Sol. — Let the equation of the ellipse be 
x2 y? 
Perel 
a b 


Equation of a normal at any point P (6) on the above ellipse, is 
(a sec 0)x — (b cosec 6) y = a2e2 
Let normal is passing through a point A(h, k) 


> (ah sec 0 — a2e2)? = (bk cosec 6)? 
sec’ 6 
> a’h? sec? 6 — 2a e* h sec 0 + ate* = b? k? cosec? 6 = b?k? | ——__—_ 
sec* 0-1 
> ah? sec* 0 — 2a8 e7h sec? 6 + (ate* — a2 h? — b2k?) sec? 0 + 2aee*hsecO—ate*=0 sa... 


(1) 


If a , B, y, 5 be the roots of the above equation, then 


Siseca. = ea ss 2h : 2ae" 
ach h 
Multiplying equation (1) by cos? 0, it reduces to 
a‘e* cos* 6 — ee h cos? 6 — (a*e* — a2h? — bk?) cos? 6 + 2a%e? h cos 8 — a2h? = 0 ....(2) 


43 e* 
Then Yicosa = a g 2h 
ae 


Hence, we have 
2 
(Sseca)(Scosa) = cy 4 
hides 
which is the desired result. 
Hindi. 4 dlegd oI alee s— 
x y 
Be ane = 1 
su dldgd @ fort fag P (6) ue atic or Utne 8 
(a sec 8)x — (b cosec 8) y = a2e? 
am aftiera vp faeg A(h,k) @ Jord 8, a 


(ah sec 0 — a2e?)? = (bk cosec 6)? 


sec? 0 
> a?h? sec? 6 — 2a e? h sec 6 + ate* = b2k? cosec? 6 = bk? — 
sec’ 0-1 
> ah? sec* 6 — 2a8 e7h sec? 6 + (ate* — a2 h? — b2k2) sec? 0 + 2a8e*hsecO-—ate*=0 sa... 


(1) 
ae a, By, 5 SRT GAH H For s, c— 


_ 2a8e*h _ 2ae® 
Dyseca. = ath? | ~ 
walpxy (1) HI cos*eS FT Hey WW — 


a‘e* cos‘ 6 — 2a%e? h cos? 6 — (a*e* — a2h? — b?k?) cos? 6 + 2a%e? h cos 0 — a?h? = 0 
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26. 


Sol. 


Hindi. 


2 
ws > icosa 2 ¢ J a = zal ot: (seca) (cosa) =e oe =4 


a spice oor 2 | 


Show that the equation of the pair of tangents to the ellipse a + 7+ iG 1 at the points of intersection 
a 


2 
withthe tine, px +ay +1 = 01 % + @ 1) tat afb 1) = x-ray 
a 


veftia wife fete px+qy+1 Oat eriga “1 o oes eal weet te ga 


2 2 


a b 
2 y? 
CATH og ye 1} (p2a2 + gq? b?- 1) =(px+qy+1)2e| 
a 
Chord of contact 
fa : 
7 +o 1 air (i) 
given px+qy=-1 ..... (ii) 
comparing (i) and (ii) 
x 
? _ a 
Pp (Gael 
xX, =— fae 
y, =— b*q 


Equation of pair of tangent using SS, = T? 
x22 a’p? bq? ~ mm > 2 
ea Ue - (5 (-#p)+ 2e-%@ 7 


2 2 
E Eas ett +b°q" -1) = (px +qy +1)" 


ar vost Fear BA uReaE fag (x,, y,) We wfaeda Hel FI 
wa: fag (x,, y,) oT dead & ater eat vila or aslo 


XX _a -{ 


aft px+qy=—-1... (ii) i east cia a 2 
aa: (i) o (ii) GY Gea He aE 


x 

2 ae 
Pp. gl 
bx, =-a’p 
Wd y, =-b’q 


ees Ly,) @ areiga ox ait we east tar gH aT ape (SS, = T? S) 
ap? bet i 4 y 2 
[zed 7-128. i= (2st) oa i 


[st ser +b*q? -1) 7 (px +qy +1)" 


)\ 
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2 2 


y 


2 2 
es = 1meets the ellipse iar a =a+b 
e a b 


27. A tangent to the ellipse — + : 
a 
at the points P and Q; prove that the tangents at P and Q are at right angles. 
2 


2 2 2 

aeiga Poa we wast war, edged + sath a fgali P cen Que Pron 8 fie aif 
a 

fe P ae Q uy east Way Vo GER SV TAHT wwe | 


Sol. Let Point of intersection of tangents at 
2 2 
P & Q be (h, k), chord of contact for ellipse a + 7 =a+b is 
a 
T=0 
hx ky 


+ =1 


a(a+b) b(a+b) 


2 2 2 
is tangent to ellipse POT ge (=) +b? 


k2 
Locus is x? + y? = (a + b)? = h? + k? = (a + b)? 
which is director circle 
Hindi. aif P vd Quy Gicl wy eat Pens or uftetda faeg (h, k) BI 
aa: fag (h,k) & Ba dread apt eae var PQ a wAlHea— 
T=0 
hx a ky = 
a(a+b) b(a+b) 
ot fe driga at eaeiter @| (fear ta 8) 


2 2 2 
b*(a+b) ee (=) ee 


k? ak 
> h? + k? = (a + b)? 
aa: (h, k) oT farquer 8 | x2 + y2 = (a + b)? 
wife dhiga ar Fare gd et 8 | 
28. Find the locus of the point, the chord of contact of the tangents drawn from which to the ellipse 
2 2 
~ + YL = 1 touches the circle x2 + y? = 02, where c <b <a. 
a b* 


2 


2 
ve frg or fergua sid afer foraa dtc = + = 1 We Sich we wae Lens HT eae vila ga 
x24 y2=c? wo! eel edi & Welc<b<a. 


2 2 
X y 1 
Ans. —+2-=—~ 
— 
Sol. Let point be (h, k) equation of chord of contact 
us + ull =1 touches the circle x? + y? = c? 
a“ ob 
bp?) b* he 
then —]| =C?x | ——~+1 
k aie 
2 2 
Locus => ali ae as 
ab Cc 


Hindi. araife fag (h, k) | 
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ADVCS - 28 


29. 


Sol. 


su frg @ we woetsitar or alee em — 
hx nae 
a be 


ae ae via, Ga x2 + y2 = c2 al eal Hedi S| 


2 
clas 
aa: fag (h, k) @T ferquer 8 
) ae | 
at bt ce 


2 2 
A chord of ellipse a os = 1 whose eccentric angles of extremities are « and B, intersects its director 
a 


circle at point A and B. Tangents at A and B intersect at point P. Find the equation of circumcircle of 
triangle ABP. 


aig Ot aH we oa fram RR Gb ST SM ase pe ot fF{gAABwR sug Mam 


ga ol Ulteoe Gea 8) ASI BUX wet LUM fag PUK Uldese Hed 8! Hysol ABP @ fd ga a1 
SHPO ST BUSTY | 


Equation of line AB is Xcos( SF) ! Y sin( =P) cos{ =F), 


Family of circle passing through point A and B is 


2, aoe Xx +B a+B)_ a-B - 
x°+y —{a vb*) +a{ Eeos{ 2 5 + sn( 5 cos 5 ) 0 .- (1) [1] 


b 
Tl 
ZOAP = ZOBP = 5 [1] 


Therefore AOBP is a cyclic quadrilateral i.e. circumcircle of AAPB will also pass through origin. 
Satisfying equation (1) by origin, we get 


_(a? +b?) 
cos( $=) 
2 


Since the equation of circumcircle of AABP is 


= 


)\ 
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Hindi: <a1AB @&T Gale Xcos{ “+8, Y sin =P) - cos{ 2) 


b 


fae AWMRBS Jos ae ga @ faa wi Glow 


2 | eae Xx a+B) Yo {op )\\ a-B))_ 
Xx" + Vener vb!) +9| Sos 3 }+2sin( 5 cos{ ))-0 -... (1) [1] 


ZOAP = ZOBP = 5 


[1] 


sufey AOBP ww amply agyo 8 de AAPB ® URad gd G Jord & ol Ae fag B A Joa s aM 
ware (1) HT Aer fag we gk Hea sl 


4G 1b?" 


cos F | 
2 


= 


df AABP @ UR Ja Gl Galpey 


)\ 
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2 2 


: : ; ; x ; : 
30. A tangent is drawn at any fixed point P on the ellipse a + = =1 and if chord of contact of the ellipse 
x? Vim 
oO: + 16 = 1 with respect to any point on this tangent passes through a fixed point, then prove that the 


line joining this fixed point to the point P never subtends right angle at the origin. 


2 a 2 2 
ériga +21 fief fer fig we eh tar deh ord 81 af dhelga Ste ar east 


far ga wae Yer Eder fort Rex fag G Jordi & aa fee wifey fo ga Ree fag a fag P a 
far aret tear Far farg ue Het a aan aaa sel wedi 2 | 
Sol. Let any fixed point P be (h, k) 


2 2 


equation of tangent at P (h, k) to the ellipse = + = =1is 
me + wi = | rr (1) 
16 9 


Let any point Q (a, 8) be on tangent represented by equation (1) 


ha kB _, 
16 9 
9 ha 
a a 
=>B8 ( ne (2) [1] 
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Now chord of contact of ellipse — +-—— =1 w.r.t. Q (a, B) is — a — 
9 16 ; 


_, ox, 9Y ( ne |=1 


9 16k 16 


x ye By _, 
16 


(from equation (2)) 


i}+a( 2-2-0 , (3) 
9 256k 


Clearly equation (3) represents a family of lines passes through a fixed point and coordinate of that 


fixed point is given by M (=. — we 


256k 
Now, sl f OM, Mom = 
ow, slope o OM Sth 


2 
y* _ ea 
h (Qh 


256k 
81h 


=> Mom x Mop = 


and slope of OP, Mop = 


os 


Clearly Mom x Mor # —1 => the line PM never subtends right angle at origin. 


[2] 


[2] 


Hindi rt ots Rem fa-g P (h, k) 21 
arega © a1 api k) oe wet Se a eee ay = 1s. (1) 
16 9 16 9 
ari fo alg fag Q (a, B) We wast Par woe (1) SG Aaa ec 21 
ha af kp =1 
16 9 
9 ha 
—|1-—} ae 2 1 
eee ®t 
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2 2 
aq drega re ae al wat sia Q (a, B) & aaa OX 4 Yad re 


9 16 9 16 
= SF neat ( (2) & ) 
9 16k\ 16 
Si Ss SIN 
-(2 t}+0( 2 a= Bo (3) [2] 


ered: Ulaet (3) Rae fers S YoRA arefl Lanai G rapa wl aed pedl & aa 


Re fry @ Prin wv ( F ee 


aa, OM FY Ware Mom = = aR qat OP wt BETTI Mor = = 


2 
256k P k é (=) Si). 

8ih h 9h 

eaveTat: Mom x Mor # -1 > RST PM Het fag oe art Ht GAaIT aaa vel Hed S| 
kealp y? 


ae 1 in three distinct points then show that the 
a b? 


= Mom x Mop = 


31. If the parabola y? = 4ax cuts the ellipse 


eccentricity of the ellipse e belongs to 


5 i. 


2 2 
are ude y? = 4ax degu (x=a) bE a1 al is fife Regal ow afte wet &, oa cate fe 
a 
aeiga Gl Baal e SRT [= 1} H Re & 
2 2 
Sol. — Solving ae +a and y* = 4ax 
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a b? 
"4 2ax  4ax _, 
ae a 6b 


x 2 1 
=-—2a 
a’ 2 + 


[as root should be positive] 


1 2 0 1 2 
a be a be 
b?> 2_—e (1) 
2 
Also @? = 1 
use (1) 
ab) 
J2’ 
2 2 
Hindi 9 ater Une) tiga la y? = 4ax OI Se GH Ww 
a 
(x -aJP dax _, 
ar ee 
x" 4 2ax  4ax _, 
a? eb? 4 


1 2 0 1 2 

apr oF 

bes 2a (1) 
2 

cen e? << 
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(1) a 


e : J 
€ |=: 
J2 
32. Find the number of integral points lying on or inside the ellipse 2x? + 6xy + 6y* -1 = 0. 


aga 2x2 + 6xy + 6y?-1=0% sree oT su wR Rea win fageit ot den sa Hey | 


_ by + 36y? — 4.2(6y? —1) 


Sol. 
2x2 
_ —By+J9y? -12y? +2 
7 2 
pa, 2 
= —~3y 4/2 —3y 
2 
2-3y?2=0=> 3y*<2 
2 2 
- J—<y<,fJj—=>y=0 
(e575 fe 
let ATHT 2x? + 6xy + 6By?- 1 <0 
y=0> 2x?-1<0 
1 1 
——= <x < —=>x=0s0 (0,0) is the only point lying on or inside the ellipse. 
B ie (0,0) y point lying p 
ae <a | x <0 s3fr (0,0) daa ddga & svar ar gu uN fer farg 2] 
eo 2 
33. The equations of the transverse and conjugate axes of a hyperbola are respectively x + 2y — 3 = 0, 


2x — y +4 =0, and their respective lengths are /2 and 2/,/3 . Then find the equation of the hyperbola . 
Va afttRday pl se d SYA set Hr GAlHeri Hae: x + 2y-3=O0Vd x-y+4=08 am waar 
wasa mas: J2 7 2//3 2%, al afeoraaa a ute sia afer 


Ans. = (2x—y+4)*— = (x+2y—3)=1 


Sol. | We have equation of hyperbola as 


2(2x-y+4)?  3.(x+2y-3)* 
5 5 


=1 
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[Bae [2525+] 
Ir2 2 
Hindi. affarcaa a atte LNA tT tte) yay 


1° 1° 
le) la) 
2(2x-y+4)? — 3.(x+2y-3)* © ' 
5 5 
; ; C3 as ee 
34. If P is any point common to the hyperbola 1625 =1 and the circle having line segment joining its 


focii as diameter then find the sum of focal distances of point P. 


2 2 
afe wg fag P orftreeaery = 1 ar gu, frre are aftardera at afar of fo ae ters 
, a aati fag 8 al fag Part ae gRat or art ara afore 
Ans. 2,/66 
Sol. Focii of hyperbola are (+41, 0) 
P lies on the circle x? + y? = 41 


Any point on hyperbola is = 16 sec20 + 25 tan26 = 41 
> tan0 = Zoe and sec 0 = B6 
at 41 


pf, + pf, = e( 4sec0-5] +e [4sec0+2) 


where e evil = 2/66 


P(4sec8, 5tan@) 


(—./41,0) f, 
f, (41,0) 


Hindi. aftaxaera al aiftat (+V41, 0) 21 
fag Pao x2+y2=41 wR Rea sis 16 sec% + 25 tan26 = 41 


=> tand - 2 aie sec 0 = me 


Jat 44 


pf, + pf, =e [4seco-4], e [4sec0+2) 


et e= “AT _ aves 


P(4sec8, 5tané) 


(—/41,0) f, 
f, (41,0) 
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35. The transverse axis of a hyperbola is of length 2a and a vertex divides the segment of the axis between 
the centre and the corresponding focus in the ratio 2 : 1. Find the equation of the hyperbola. 


Wa afta H sq seat Gl ag 2as a vH WN, Hag ana aM GS wa sa H grave 
2:14 fafa oem 8, a sftordaa or ater sa Hifery | 
Ans. 5x? — 4y? = 5a? 


C 2 A 1 S 
Sai (0, 0) (2,0) (ae, 0) 
Clearly eae =a > e= . 
3 2 
°-(29 
2 
Directrix is X= ba 
3 
2 2 
equation of hyperbola will be x28 +y?= = eee 
2 4 3 
Which reduces to 5x? — 4y? = 5a? 
Hindi. 
Cc 2 A 1 S 
(0, 0) (a, 0) (ae, 0) 
INSTA ae =a —s e ae 
3 2 
(9 
2 
fot 
3a \° 9 2a 
saad GT PAH [x 3) +y2= i [x-2) => 5x? — 4y? = 5a? 
x? y? 
36. If x coS @ + y SiN a = p, a variable chord of the hyperbola a Dak = 1 subtends a right angle at the 
a a 
centre of the hyperbola, then the chords touch a fixed circle, find the radius of the circle. 
2 2 
ate siftaracta S ~ 2 =1 1) W& WW vid xcosa+ysina=psu YOR & fH ve sfaurday H GR 
a a 
WR Wael gard! 8, a ae vila vp Rex ga ol wel wel & as ga oF fen oa Hf 
Ans. J2a 
Sol. | Homogenizing the equation of hyperbola with the help of line 
) ) 4 2 
We hail Ls ees -(3 cos a +y sna) 
2a p 
Now this subtends an angle of 90° at origin 
2 +2 
so coefficient of x? + coefficient of y? = 0 i.e. : - oe me a - ale =e 
a p 2a p 
So a = ae p= 2a 
2a" op 
Hindi. ter oY wera G sifcurdey HT GArHeay HI VAI sHM HA Uw 
a a c cos a +y sina 
a’ Bar p 


we Fo fers we wan srakRa Hedi 8 | 
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ad: x? G1 YN + y? GI WIH =0 sate 


1 1 
HA ogee p= 2a 
a p 


37. If the distance between the centres of the hyperbolas : 
x? — 16xy —11y2-12x+6y+21=0 _..... (i) 
9x?- 16y?-18x-32y-151=O0 a... (ii) is d then 125 d? =... 
afe aftaraeit 


x? — 16xy—11y?-12x+6y+21=0 _..... (i) 
9x2 16y2-18x-32y-151=0 aa (ii) 
moa & da wo Qide, dW 125d a aa oa ify 
Ans. 0025 
Sol. Let f (x, y) = x?-16 xy—11y?-12x+6y+21 
& g (x, y) = 9x? - 16 y?— 18x — 32 y-151 
ay => ee ems 10) Sa (i) 
ox 
ot “ 
—=0 => —16x-22y+6=0 ©... (ii) 
Ox 


Solving (i) & (li) we get C, (3 . = 
5° §& 
Where C, is the centre of 1st hyperbola 
Similarly C, = (1, - 1) 
1 4 1 
given that C,C,=d > — +a =P = 
25 25 5 
125 d? = 25 


Hindi. 4=T f(x, y) = x*- 16 xy—11y?-12x+6y+21 
& g (x, y) = 9x2 16 y2- 18x — 32 y-151 
Oem => zal (‘(i‘i‘Céi‘ésr (i) 
ox 
of 3 
— =0 > —-16x-22y+6=0 © we. (ii) 
ox 
warHeor (i) GA (ii) BY Set HI VX TAI C, (2. 2) 
wel C, VIA stadas HI hz s | 
gel WHR C, = (1,-1) 
cen fear gat 8 C,C,=d = 2g Sade 

125 d* = 25 


38. Find an equation of the hyperbola whose directrix is the normal to circle x? + y* — 4x - 6y + 9 = 0 having 
slope is 2 and eccentricity is equal to radius of given circle where focus of hyperbola is point of contact 
of given circle with y-axis. 
afamrdaa pt wtpxot std ay forrat frac, ga x2 + y2- 4x -—6y+9=0 41 aftcrg & GM Yad 28 
aR spr fel ey ga a fea & wafh aftarcea a ata ga a Haz zs 
Ans. 11x?- y?— 16xy -16x + 38y— 41 =0 


Sol. Let equation of directrixbe y=2x+C  ~— (i) 
(1) passes through centre (2, 3) of the circle 
> C=-1 


(i) reduces to y=2x-1 


Corporate Office: CG Tower, A-46 & 52, IPIA, Near City Mall, Jnalawar Road, Kota (Raj.)-324005 
ADVCS - 38 


® 
\\ Resonence Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in 


Educating for better tomorrow | Toil Free : 1800 258 5555 | CIN: U80302RJ2007PLC024029 


equation of required hyperbola will be 


oo? +(y—3)" =2 (Paes) 


which reduces to => 11x? — y? — 16xy —16x + 38y — 41 =0 


Hindi. ae, ap a 0s (i) 
. UHM (1), JAH Hw (2, 3) S Jord! FI 
> C=-1 
Wert (i) a 
y=2x-1 


anfite ofturdeda Gr PAleecr 


x27 +(y-3 =2 (Paee") > 11x? - y2— 16xy -16x + 38y — 41 =0 


2 2 
39. PQ is the chord joining the points whose eccentric angles are >, and ,on the hyperbola ae - = =1, If 
a 
x2 pF 
, — $, = 2a, where a is constant, prove that PQ touches the hyperbola _cos?a as =e =1. 
a 
2 2 
afar aE en TR So wit 6,9 >, fargo ol Ae arefl vita PQ 1 ufe >,- 4, = 2a, 
a 
2 2 
oe a ore & ch fig afSry fh arcr costa > — 7S =1 1 wef tar PQ? 
a 
x2 Ve 
Sol. Given hyperbola is —--— = 1 socal (Ll) 
a b 


Equation of the chord PQ to the hyperbola (1) is 


X cos [* te Lsin( te) = cos| * ste 
a 2 b 2 2 


~cosa— # =i = sin toh “2 Jae os| ete 2 (Given 6, — 6, = 2a) 


bone( + 
b cosa 2 
y= X+ 

* sin( +42 sin( ste 


Comparing this line with y = mx +c 
b cosa 


U 


i.e., 


and C= 


2 2 


For line y = mx + c to be tangent on cole cosa — a = 1, we have 
a 
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sin’ al 
2 
RS = a’ ies, ee b’cos?a py | b? ee 
cos* a cos‘ a at sin’ (2% sin‘ 2%2 | 
2 
b?oost( Ht) 
ew Hence proved. 
i 1 2 
sn( : 
2 2 
Hindi. fear wn afareaers ~- = 4 (1) 
ao ob 
afdaraeag (1) a silat PQ a Gale 
* cos [ #2 )-4 ain [2482]. cos/ tte | 
= * cosa —¥ sin( 2%) = cos| 42 (feat aT 8h, — >, = 2a) 
a b 2 2 
b beos| *=%2 | 
afd, y= iste tt (2) 
a sin 2%) sin( Sete 
2 2 
y=mx+co¥8 Fel Oe ww 
e b cosa 
a sin( * te 
2 
boos * ste) 
air C= Z 
sin( te) 
2 
x y? ; 
— cos’a— =~ =1% fey Yar wet y=mx+c Fel 
2 
er, woe? a ies 
b*cost( ete 
LHS! = ¢2= 
sin 82% 
2 
RHS = a? eee a? b* cos? a ee b? he 
cos? a cos? a at sin? Hb sire‘ 82 
2 
b? cos? * a 
gfhtiga 
sin( * a 
2 
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ADVCS - 40 


2 2 
40. Find the locus of the mid-points of the chord of the hyperbola a = 
a 


5 = 1 which subtend a right angle 


at the origin is 


2 2 
afrraaa ~ Y= 1 at Shani & wea fase of fargo eon ot qafes oe waa Gt 8, a TT 


a be 
aM @ 
Sol. Let (h, k) be the mid-point of the chord of the hyperbola. Then its equation is 
mx_ky 4 i Ky 
a? b? 2 b2 
hx ky — h? k? (1) 
a ob ae 6 _ 
or 


The equation of the lines joining the origin to the points of intersection of the hyperbola and the 
chord (1) is obtained by making homogeneous hyperbola with the help of (1) 


5 
The line represented by (2) will be at right angle if 
Coefficient of x? + Coefficient of y2 = 0 


2 2 
Pik ee fo | | Someke -_. 
= ala be} at bela b?} bt 
2 2) 0) He 2 
= a> be ae ba at pf 


ee 2 2 
hence, the locus of (h,k ) is E =| ( ai Ly 


ae b tae pe) aee Ibe 
Hindi. ar sifcaeaca ot offar ar Heafe-g (h,k) & Td SUH) Gort s | 
MF ee, 
ey be a be 


= (1) 


a 
afar ai offal (1) @ witese forget or yole-g G om acl wee ar qlee ura 
oe ® fey (1) ot wera S affords HY PAG FART VT | 


xy ae be 


h? k? | 2hk 
= #(e-8) ee [EB] eo ee By Bo (2) 
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en (2) Foferg we WAHT uy eft afe 
x2 UI + y? Wich = 0 


1 (hr? «YP m2 1 fh? KY Be? 
= a’ [f S|-5 bP e _ bf = 
2 
h? 1 1 h?  k? 
= a b?} la? pb?) at , b4 


2 .2\@ 2 2 
ss (ad ges | ale =| T +H 8 


41. If a chord joining the points P (a sec 0, a tan 8) & Q (a sec 9, a tan $) on the hyperbola x? — y? = a? is a 
normal to it at P, then show that tan = tan 6 (4 sec? — 1). 
ufe sfturaca x2 — y? = a? ux faegsii P (asec 0, atan 0) dQ (asec o, atan >) @! fam ae via fag 
Puy aftcia &, al wefsia atfire f& tan = tan 0 (4 sec20 — 1) 

Sol. | The equation of normal at p is 


x cos 8+ ycot@=2a solving this with the hyperbola 
xX? y? = a? we have 


(7-4 a2) in aiks 

___ =a = y' =a 
cos@ 

y? (cosec? 6 — 1) — 4ay sec 8 cosec 0 + 4a? sec? 6 — a2 = 0 


4a’ sec® 0 —a* 
i.e. product of roots y, y, = ————,——— 


cosec06 —1 
Now, y,=atan0 y, =a tan o 
so a*tan@ tan = a?(4 sec? 6-1) tan? 6 


tan o = (tan 0) 4(sec? 6 — 1) 
Hindi. p uy acts GI Gilat 
x cos 0+ ycot6=2a 
x-y2 =a? G UA Sa He W UM fh 
— 2) > 
___ ae y =a 
cos@ 
y? (cosec? 6 — 1) — 4ay sec 0 cosec 0 + 4a? sec? 8 — a* = 0 
2 Da 2 
aig api ar yor y, y, = “2 See Oa ao  y,=atanO  y,=atand 
cosec‘*0-1 
yufay a2tan@tand = a2(4 sec? 6-1) tan? 0 
tan o = (tan 0) 4(sec? 6 — 1) 


42. Chords of the hyperbola x?/a? — y?/b? = 1 are tangents to the circle drawn on the line joining the foci as 
diameter . Find the locus of the point of intersection of tangents at the extremities of the chords . 
are aftordaa x2/a2 — y4/b? = 1 ot ofa, afar at fart afl Yet ol are amex Wid a ga al wet 
Vay eB, a asi & fei we Set ag wast Rens G vfs fers or farguea sa wife | 


2 y? { 


Ans. + = 
a” bp ee eb 


Sol. 
Circle x+y? =a?e? we. (1) 
For P, AB is 
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given by T =0 a 
a 5 


It is tangent to (1) 
So, by p=r we get 


2 2 
x y 1 
+ = H.P. 
a” ob arab 
Hindi. 
a x? + y? = ae? ool) 
Po fe AB or eter T=0gn fea wae 
_ ie ae (1) 3 wef tard 


2 
43. From any point on the hyperbola H, : = 
a 


x2 ye 
= 1 tangents are drawn to the hyperbola H, : —---> = 


2 
wee 
2 2 2 


2 


feb) 
oO 


2. Then find the area cut-off by the chord of contact on the asymptotes of H, . 
2 2 2 2 
ofan H, : y— T= 1 ob five fry Warmer H, : > — = 2 Uy wet wae Git aE! Sel 
a a 
Ula ae H, Ht aaeatal G sea ol Aaa SPT — 


Ans. 4ab 
x? yr 
Sol. —_ Let P(x,, y,) be apointon — — be =1 
a 
2 2 
Xy Y4 
> —-—+> =1 
abe 
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YF . 
Chord of contact of eee = 2 from (x,, y,) is 


XX, WV 
ere. SO 0 asec (1) 
equations of asymptotes are —- =0 and + =0 
pts. of Intersection of (1) with two asymptotes are 
_ 2a _ 2b 
"Xp Wt OT Xt Vt 
a b a b 
ae 2a — —2b 
2 332 
aM XV 
a b a b 
1 1| 4abx2 
orA = — (xX, y,—X, y,) =~ |——;~ | = 4ab 
y) 172 271 y) Xana Vas 
nie fess 
x2 2 XA 2 
Hindi. ari fag P(x, y,), sfeoxaera ~ -Y a1 0 8} = See 
a b a b 
x2 y? 
fay (x, y,) @ an pe = 20 wet Ula 
XX, V4 
=e fF aR Yeates 1 
x (1) 
SARIS Sr WaTHRTy sy aH +A =0 
a a 
ware (1), GT aal saaearai S ultresve fag 
_ 2a ve 2b 
Me Ft 
a bd a bd 
2a —2b 1| 4abx2 
X= Yo A= (x Yo — Xp y,) A. = 4ab 
Zig m1 2 Evil 
A 9) a b aoe 


44. The chord PQ of the rectangular hyperbola xy = a2 meets the x-axis at A; C is the mid point of PQ & 'O' 
is the origin. Then prove that the A ACO is isosceles. 
= a? GI sia PQ, x-aiai ot farg A ux fort 81 C, PQ a aa fag @ 3k O Fa 
frrg @ aa fre aifery fe A ACO walang 2 | 
Sol. | Equation of chord with mid point 
(h, k) will be kx + hy = 2hk 
This cuts x - axis at x = 2h i.e. A(2h, 0) 


Clearly OC = yh? +k? and AC = ,|(2h—h)?+(0—k)? = Vh? +k? 


Hence isosceles 
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Hindi (h, k) 484 fas are vital GT BAHT 
kx + hy = 2hk er | 
Ue X- Ha HT x = 2huy ufreda Heel & seta A(2h, 0) 
eae OC = yh? +k? afte AC =4/(2h—h)? +(0-k)? = vh? +k? 
. wafese Byte 


45. If the normals at (x,, y,), i= 1, 2, 3, 4 on the rectangular hyperbola, xy = c?, meet at the point (a, B) show 
that 
(i) GS (ii) Ly, = B (iii) Tx, = Iy, = -c*, 
(iv) De —oe (v) Sy? = B? 
afe sada afore xy =c? @ fag (x,y), i= 1, 2,3,4 ue Gia ay afters fee (a, B) We od 
wa ange fe 
(i) ee (ii) yy (iii) Tx, = Iy, = -c*, 
(iv) Xe 0 (v) Yye—p- 


Sol. Let (x,, y,) = er , i= 1, 2, 3, 4 are the points on the rectangular hyperbola xy = c? 
i 
Equation of normal to the hyperbola 


xy = c? at Ca is 


ct* — a + tB -c=0 
It passes through (a, B), then 
ct* — 8a + tB —c =0 
Its biquadratic equation in t. Let the roots of this equation are t,, t,, t,, t, then 


xt= =, 
c 
St,t, = 0, Ett,,= —Bie, ttt,t,=-1 
Now (i) =x, = CLt, =a 
=X, =C st 
ty 
x 
(ii) See |e joc |e ap 
ti iilataly 
(iii) IIx, = cIIt, = — c+ 
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and Ily, = “| =-c' 


Tit, 
(iv) Ex? = 07 (1,7) ]c7[(21,)° —2ELt} =a 
(Vv) Ly? = (Zy,?) ~ 22Y,Y> 
= B? — 2c?x a 
tits 
= B2 — 2c?. seni = B?. 
tytotsty 


Hindi. IT (x, y,) -[e.< ,i=1, 2,3, 4 orate afturaea xy =c2& fag 81 


afearaera & fay afters ar ater 
xy = C? at (at? is 


ct* - 8a + 8 —c =0 
ae (a, B) 8 Jord! & aa 
ct* - 8a + t8 —c =0 
we th aR Ula GAHwmr S| AA Sa UHH S Aci t,t, t,t, & Td 


t= 
Cc 
Xt t, = 0, Ztt,t.= —B/e, t,t,t,t,=—1 
ae (i) YG = EL, =o 
2X, = e(z | 
ty 
(ii) Syee pe ec| ~ ular 
t tytotgt, 
(iii) Wig ete — c* 
air Tly, = c4 P| | ae 
Tit, 
(iv) ES RHE) SO J SIL | = ae 
(Vv) Ly? = (Zy,?) F 22Y,Y> 
= B2 — 2c2y ae 
tite 
= B? - 2c? extend ce 
titotat, 
46. If a B y & 6 be the eccentric angles of feet of four co—normal points of a hyperbola a Be 1 from 


any point in its plane then prove that a + B + y +6 is odd integral multiple of x. 
2 
afe wade 4 feet fag a aifernaart XS — Ye =1%6 fay Gd wa ators & westora fags o 


VPS SM a Py $2, a ME Hy Ha+P+y+5, 0 HI fay Wim Pra se 


Sol. Let P (6) be a point on 
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y? 
si =1 then normal on it be 


x acos 0+bycot 0 = a?e? 
_ 42 _ +2 

> Aral. by! ae = a’e? 

(1+t*) (2t) 

where t = tan 0/2 

=> X a (2t — 2t8) + by (1 - t*) = ae? (2t + 2t) 
> t* (by) + t® (2a2e? + 2ax) + t (2a2e2 — 2xa) — by = 0 
four degree equation 
whose roots are t,, t,, t,, t, 


n B 


Y a) : 
, tan —, tan respectively, Now 
ee a 


given by tan , ,ta 


tan oy Bet ,.8 7 S173 
22 2 2 1-S,+S, 

by using sum, product of roots 

we get1-—S,+5S,=0 

Hence Oe aed) 

22 2 2 
>(a+Bh +y+6) =(2n+1)n 
nel H.P. 


2 2 
Hindi. 411 pees! uy vm fag P(6)e A sa WR aftr 


a 
2 


x acos 0+b y cot 6 = a2e? 

pel) +b (1=1*) 
(a) (2t) 

wel t = tan 6/2 

> X a (2t — 2t8) + by (1 — t*) = a2e? (2t + 2t8) 

> t* (by) + t8 (2a2e2 + 2ax) + t (2a2e? — 2xa) — by = 0 


aR ude water fort Act t,, t, t,, t, PA: tan > tan E tan 5 tan ; Eri fee oid & 


tan Coa > a 


= =ae* 


p22 2) AF 2S, 
Fel GT MT, PHA HI ST Hrd SA wT eal B 
1-S,+5,=0 
x2 y? 
47. Prove that a normal to the hyperbola aie b? = 1 cannot be normal to its conjugate hyperbola. 
a 


2 2 
fig aifery fe afturaera SE 1 arena ge gH Te wr afters El et Teva B 


Sol. The normal to the given hyperbola at (asec 0, btan6@) is 


axcos0+bycotO0=a°+be nn. (1) 


The normal to the conjugate hyperbola at (atan, bsecd) is 


axcoth+bycosd=a7+b> a. (2) [1] 
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(1) and (2) represent the same line if cos@ =cotd and cos@=cotO so that secO=tand and 
sec d= tand 


= tan? » = sec* 0 =1+ tan? 0 =1+ sec? => 2=0 


which is not possible. [1] 


Hindi fea 7a afcuxaera ar fag (asec, btand) w altars 


axcos0+bycot0=a°+be nn. (1) 


Ug afrarcay gr (atand, bsech) w aftera e 


axcoth+bycosd=a7+b> a. (2) [1] 


(1) sf (2) GAM VSI GI Aaa Heal &| ule cosO=cotd silk cosd=cotO wafhsecO =tand six 
sec d=tand 


= tan?  =sec* @=1+ tan? 6@=1+sec* >= 2=0 
wi ff yd Fel BI 


48. Let P be a point from where perpendicular tangents are drawn to the circle 2x? + 2y? — a? = 0. Let a line 
from P perpendicular to OP is drawn which intersect hyperbola x2 — y? = a? at Q and R. Find number of 
all possible positions of P such that product of ordinates of points Q and R is. 


HM fe Pvp fare & el Gd 2x2 + 2y?- a2 =O uy Gel Te Ti LE aad 81 AMT PG GIR 
od OP Gra viel 8 Ul sicurdera x2-y2 = a2 aw! Qaile Ruy Uidese Heal e| ds Pw ai dafad 
Refeat ot dean sia aifery caf ferg QaieR al aifeal a praHc FI 


Pee eats sana 
i) =a ii) a ii) — 
(i) 5 (ii) (iii) 5 
Ans. (i) 4 (ii) 2 (iii) 0 
Sol. Clearly P lies on x? + y? = a? and QR is tangent to this circle. 


so from x2 — y? = a2 and x cos@ — ysind =a 
= (ysin® + a)? — y? cos?0 = a2cos?0 
(cos?0 — sin?0)y? — 2asin6.y — a2sin20 = 0 


—e -a’sin?@ 3a” 
cos’ §— sin? 0 2 


2sin20 = — 3cos70 + 3sin20 


sin20 = 3cos20 => tan26 = 3 


Hinde wreda: Pqd x+y2=a2 a Rea 8 sik QRSU Ia HT Vel kT F | 
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wafeay x2 — y2 = a2 ail¥ x cos@ — ysind =a 
= (ysin® + a)? — y* cos? = a*cos?0 
(cos?6 — sin?6)y? — 2asin6.y — a2sin20 = 0 


oe -a’sin®9_3a® 
cos’ @— sin’ 0 2 


2sin20 = — 3cos70 + 3sin20 


sin20 = 3cos20 => tan20 = 3 


49.x% A rectangular hyperbola circumscribe a triangle ABC, then prove that it will always pass through its 


orthocenter 
Bryst ABC @ URad vH study sifturacty Sra oie & al Rie olf fe ye aca aga SY Joa 
cal 
Sol. Let Ale, 2), afer, al clr, ) 
ie ie i 
then orthocentre be H( = ets which lies on xy= c? 
102°3 


Hindi. arm Alct, —|, Bl ctp, —], Cl ct,, — 
t, Z if 


a was H{ Be ~ ett 
1 ats 


wif xy= c2ux Rea z | 


50.2 If P(x,, y,), Q(x, yp), R(x, yz) and S(x,, y,) are four concyclic points on the rectangular hyperbola 
xy = C2, then prove that coordinates of orthocentre of the APQR is (— x,, — y,). 
afte farg P(x,, y,), Q(x, Yo), R(X, Ys) I S(X,, y,) Aacs sears xy = c2 UX BA gdly a, al Re wifey 
fe APQR& asa & Frexite (—x,,-y,) 81 

Sol. —__Let the circle on which 
P, Q, R, S lie be 
x? + y* + 2gx + 2fy +C, =0 


How let G <) lie on it 


=> ctt + 2gct? + C,t? + 2fct+ c? = 0 
where t,, t,, t, t, represents the parameters for P, Q, R, S 


. tttt, = 1 
also since orthocentre of APQR be 
—C 
,—Ct,tot => —-X,,- 
(== tho 7 (X= ¥,) 


Hindi. rm ga fora a P, Q,R, S fea 2 
x? + y? + 2gx + 2fy+C, =0 
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wa ara, ©) ga ux Rea 2 


=> ctt + 2gct? + C,t? + 2fct+ c? = 0 

wei P,Q,R,S & wend t,t, t,t, at Prefte fea oe é | 
“ tttt,=1 

die APQR 1 awas 


—C 
a ~ chit > (-X,, — Y,) 
jlols 


51.% If a circle and the rectangular hyperbola xy = c? meet in the four points t,, t,, t, & t, then prove that 
(i) t, ttt, =1 
(ii) The arthmetic mean of the four points bisects the distance between the centres of the two curves. 
(iii) the centre of the circle through the points t,, t, & t, is : 


Cc 1 Cullens 1 
‘a(t t+to+ tg + et 5) a) (3 3 tb + t +t, rts} 


afe vb ga ae sada sifoeaey xy = c? aK fa<gsii t,, t,, t, He t, Pera & da fea wifey fH 
(i) t, t,t, =1 

(ii) at fags Gr GAAS AA, aa GHi H Hai S Ae set wl waferfoia Heat 8 | 

(iii) fa-gail t,, t, SNR t, JORA aet Ga a Ga FI 


Cc 1 Ci, 1 1 
‘3(+ t+tot+ tg + it 5) a) (3 + + © +t, a) 


Sol. Let the equation of the circle is 
(A) xX? + y? + 2gx + 2fy +k =0 
and the equation of the rectangular hyperbola is xy = c? 


put x = otand y= © 


2 
ot 5 + 2gct + =* +k=0 


c? tt + 2gct? + kt? + 2fct + c2 =0 
C2 
tttt=— >, =1 
1 ‘2"3 “4 2 
Cc Cc Cc Cc 


(B) A.M. of 4 points is | Sutcta+cts+ct, | tt, t t ty 
4 4 4 


mid-point of centre of circle (-g, — f) and hyperbola (0, 0) is (2.3) 
(C) Centre of circle is (-g, —f) 
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SS)s(B))-Gorerwouglt godt) 


t tpt, t,=1 


c 1 Vera. 4A 
t, +t. +t, 4 : | - + tytot 
Ee ev a (2 ig. 4, tt) 


Hindi. 4M ga of wate 
(A) x2 + y2 + Qgx + 2fy+k=08! 
AR afearaera Gt aAlHxt xy =c? 8 


put x = ct iz y = . WI Ue 


2 
ots S + 2gct + = +k=0 
t 


c? t* + 2gct? + kt? + 2fct + c? = 0 
c? 
Lhbi= > =1 


c lc Cc Cc 


- a ie tent evens 
(B) ai fa-gait br Gace reg] Ct tt, +ctgtcty | tr te ts ty 
4 4 


°( Lgl ad 
4 ACG a oe a 


qa Gl He (-g, —f) sie afeaeeraa (0, 0) wt Hea fay 23) co 


(C) Ta I mex (-g, -f) @ 


c( -2g ) c/{ -2f Cc efi. df 
9), =| =(t,+tp +tz +t,), oe 

2. ¢ J 2\ 2 2 2\t, t ts ty 

°| + L pe 

2 Dit, ae 
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